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PREFACE 


The Commission is indebted to officers of the Geological Survey of the 
United States, the Geological Survey of Canada, and the Dominion Water 
Power and Hydrometric Bureau of the Department of the Interior of Canada, 
for valuable assistance in the preparation of the earlier chapters of this report. 

The complete record of public hearings in connection with the Applications 
of the Trustee in Bankruptcy of the Kootenay Valley Power and Development 
Company and the West Kootenay Power and Light Company has not been 
printed, but copies are on file in the offices of the Commission in Washington 
and Ottawa, as well as copies of all exhibits filed on behalf of the various 
interests at the hearings in these cases, as well as in that of the Creston 
Reclamation Company. 

As stated elsewhere in this report, the summaries of Briefs filed on behalf 
of the Applicants and of the Governments of the United States and Canada 
have in each case been prepared under the direction of those who filed the 
original Briefs. 
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I 
PHYSICAL CHARACTERISTICS 


The Kootenay River system lies within the Rocky, Purcell and Selkirk 
divisions of the Cordillera of southwestern Canada and northwestern United 
States. Rising in the Rocky mountains, about twenty miles southeast of 
Leanchoil station, the Kootenay river flows southeasterly parallel to Columbia 
river until opposite the source of that stream, then, turning sharply to the west, 
it breaks through the mountain barriers to enter the Rocky mountain trench 
within a mile of Columbia lake, the headwaters of Columbia river. It then 
flows southeasterly within the trench, crossing the international boundary north 
of Tobacco plains, and continues in the same direction for about ten miles, then, 
leaves the trench to sweep around southwesterly as far as Fisher Creek junction. 
From there it flows in a general westerly direction to Bonners Ferry, where it 
enters the Purcell trench. It follows this trench northwesterly until about 
twenty miles north of the international boundary to where it enters Kootenay 
lake. About midway up the lake, it discharges westerly through an arm of the 
lake, to join the Columbia river about twenty-five to the southwest. 


Kootenay river is the third largest tributary of Columbia river, being 
exceeded only by Snake and Pend d’Oreille rivers. It drains a watershed of 
diversified character, varying from semi-arid areas, such as near Tobacco plains, 
_ just south of the international boundary, to a region of heavy precipitation along 
the west flank of Selkirk mountains. The drainage basin of the Kootenay 
comprises about 19,500 square miles, 14,600 of which lie within Canada, and 
4,900 within the United States. It includes within its boundaries many extensive 
permanent snowfields and glaciers on its higher altitudes. 


Mountains of the Kootenay Drainage Basin. There are three distinct 
mountain systems within the basin; the Rocky, Purcell and Selkirk mountains. 
The Rocky mountains lie on the east side of the drainage basin, and are 
separated from the mountains to the west by the great depression known as the 
‘ Rocky mountain trench. The Rockies extend from south of the international 
boundary, northwards beyond the limits of the area under discussion, for a 
distance of over 850 miles, to Liard river, where they gradually decrease in 
elevation. They contain numerous peaks extending above timber-line, many 
rising to 10,000 and 12,000 feet in height. North of Liard river, the mountains 
are known as Mackenzie mountains and extend eastward, in a wide arc, for 
about 100 miles farther than the Rockies to the south of them. These mountains, 
as a rule, are of lesser altitude, probably not exceeding 7,000 feet, except in a 
few peaks. 

The Rocky mountains are characterized by the development of long, linear 
or en echelon ranges lying in a longitudinal direction which is generally approxi-. 
mately north-northwest, with the intermontane depressions containing stream 
systems which display a marked trellis drainage pattern. This linear arrange- 
ment is especially characteristic of the ranges near the 49th parallel, in Living- 
stone, Lewis and Galton ranges, and farther south by Kootenai, Mission and 
Swan ranges. The topography is generally bold and rugged, the eastern faces 
of the ranges being usually precipitous, and the western or back slopes less so. 
Numerous glaciers vari extensive snowfields nestle on the summits; and cirques, 
rock-basin lakes and glaciated troughs are much in evidence. "Whereas the 
longitudinal streams flow in valleys which are generally broad with flat valley- 
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floors, the transverse streams where they break through the ranges flow in much 
narrower valleys, with rapids, falls and canyons along their courses, especially 
near their entrance to the major valleys. | 

The Lewis range is the front range of Rocky mountains in northern 
Montana and southern Alberta. A short distance to the west and closely 
related to it is the parallel Livingstone range. Both ranges have craggy peaks 
intricately carved by alpine glaciation. Their altitudes are about 8,000 to 
10,000 feet, the peaks being separated by passes or cols ranging from 5,500 to 
6,500 feet above sea-level. | 

The eastern margin of Lewis range rises abruptly above the plains or foot- 
hills with east-facing escarpments of extraordinary height, which are the walls 
of vast cirques, usually occupied by small mountain tarns. 
To the west of Livingstone range is the wide, open valley of Flathead 
river, which is the dividing line between that range and McDonald and Galton 
ranges. These ranges, linear in alignment, like the more easterly ones, have 
much less rugged topography, with their accordant summit levels mostly below 
timber-line. Part of the difference in ruggedness is due to rock. structure, and 
part to difference in elevation. The eastern ranges have a greater contrast of 
hard and soft rock structure, and also have had more extensive glacial sculptur- 
ing due to their higher altitude. | 

North of the 49th parallel, the linear arrangement of the Rockies con- 
tinues, but near Highwood river the trend turns more to the northwest. It is 
noticeable that, in many places along the Rocky mountain front, wherever a 
major stream breaks through the mountain ranges there is a change of direc- 
tional trend north of the river. This may be due to the fact that in these 
places there is a crushed zone or faulting, and the rivers have chosen these 
positions where erosion was the easiest. Livingstone range continues northerly 
to Highwood river, beyond which the range is called Highwood range locally. 
North of Highwood range, the linear arrangement of the mountains is some- 
what broken by the easterly offset of Moose mountain outlier, and by several 
transverse streams. The succeeding ranges to the west are Highrock and Elk 
ranges, which form the continental divide, the water from their western slopes 
draining into Elk river and other streams of the Kootenay river drainage 
basin. North of Elk mountains there are several ranges which maintain their 
linear habit, but are offset and separated by transverse streams. On the west, 
bordering the Rocky mountain trench, are the Beaverfoot, Brisco and Stanford 
ranges, which are here the west flanking ranges of the Rocky mountain system. 
Beaverfoot range has a general elevation of 8,500 feet and is separated from 
the more easterly mountains by a broad, through valley which contains the 
north-flowing Beaverfoot and the south-flowing Kootenay rivers. The divide 
between the two streams is so low and flat that no slope is observed. It is 
probable that the waters of upper Kickinghorse river flowed through this pass 
in a time not very remote, and that by a manner of piracy the lower 
Kickinghorse river has tapped the system and diverted the upper Kickinghorse 
and Beaverfoot drainage to its present course. Glacial scouring and damming 
may have been contributory factors also. 


Between Stanford and Hughes ranges and the continental divide is a high 
rugged area less well known than other parts of the southern Rockies of 
pate which tieet a craggy mountains, rising from 9,000 to 10,000 
eet above sea level, with many snowfields and glaciers which , 
to several tributaries of the Kootenay. 5 0 SUDO ae 


Purcell Mountains. The Purcell mountains lie west of the Rock - 
tain trench. Their western limit is the Purcell trench which joie Bboley 
mountain trench near Beaver. The rest of the boundary is the valley of 
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Kootenay river from Gateway, where the river leaves the Rocky mountain 
trench and swings around south and west to Bonners Ferry, Idaho, where it 
enters the Purcell trench. 

The southern part of the Purcells is divided into three ranges, McGillivray, 
Yahk and Moyie, by the Yahk and Moyie rivers. The uniformity of the 
topography of these ranges is a reflection of the uniformity of the underlying 
rocks. They generally have a marked accordance of summit levels, with 
occasional peaks projecting above the general level, especially around the 
basin of Yahk river. Their maximum elevation is about 7,500 feet. Being 
thus below timber-line, they are uniformly clothed with a forest covering, 
except for a few peaks not reduced below the general level. Farther north, 
opposite Windermere lake, at the headwaters of Toby and Horsethief creeks, 
altitudes of over 11,000 feet are attained, and the summit become more rugged, 
with attendant alpine glacial features. Many glaciers supply water to the 
headwaters of several important tributaries of the Kootenay river system. 
The lower slopes of the ranges are well timbered, especially those adjacent 
to the main trench. 

In their northern limits, the most important streams of the Purcells drain 
into the Columbia river system, as the divide is much closer to that stream. 
North of the Duncan-Beaver divide all the drainage is into the Columbia and 
its tributaries. 


Selkirk Mountains. The Selkirk mountains include a series of ranges 
bounded on the east by Purcell trench, on the northeast and north by a portion 
of Rocky mountain trench, on the west by Selkirk valley, and on the south by 
Columbia lava plain, a detached group of low granite hills west of Pend 
d’Oreille lake and the cross valley from Pend d’Oreille lake to Bonners Ferry 
which contains Pack river and Sand creek. 

In the south, the chief ranges are Nelson and Bonnington ranges separated 
by Salmon river; and the Pend d’Oreille mountains lying between Pend 
d’Oreille river and Colville river; and Colville mountains between Colville 
river and Columbia lava plain. North of these are Valhalla mountains between 
lower Arrow Lake and Slocan river, and Slocan mountains between Lardeau 
river and upper Arrow lake and Slocan river. North of here to the big bend 
of Columbia river are numerous ranges, few of which have been named. 

In general the southern ranges show an accordance of summit levels and 
are mostly below timber-line, but north of Kootenay river rugged topography 
prevails, with numerous peaks over 9,000 feet, and several attaining 10,000 
feet and over. Although the summits were not covered with the Cordilleran 
glaciers, alpine glaciers and glacial features are prevalent, especially to the 
north, and have left their impression on the character of the peaks and river 
valleys. 


Major Trenches. Within the Kootenay river drainage system, there are 
three major valleys called trenches. The largest and probably the greatest of 
its kind in the world is Rocky mountain trench. It is a great longitudinal 
depression, being unique for its remarkable persistence. Whatever its past 
history may have been, it has now no single drainage system, but is drained 
by rivers belonging to several distinct systems. 

It extends northwestwards from Flathead lake, in Montana, to the 
Yukon system in the north, and is drained by different systems which flow 
in alternate directions. At the south, Stillwater river drains south to Flathead 
lake, then Tobacco river drains north to meet the south-flowing Kootenay. 
North of this is the north-flowing Columbia, the south-flowing Canoe and the 
Upper Fraser which flows north. As far as about latitude 54, the trench is 
readily definable, but near the great bend of Fraser river, the mountains west 
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‘of the river die away, and it is not improbable that the trench extends en echelon 
slightly to the east by way of Clearwater and McGregor rivers, and thence 
northwestwards by the valleys of the Parsnip and Findlay rivers of Peace 
-Tiver system, and the Katchika and Frances of the Liard system, followed to 
the north by the Pelly of the Yukon system. 

- At its southern end, south of Flathead lake, in Montana, with a different 
character, there is a depression running south for over 150 miles containing 
the Flathead and Bitterroot rivers. This may also be considered as part of the 
Rocky mountain trench. 

The remarkably straight floor of the trench varies in width from two to 
‘twenty. miles, with occasional wider areas. Near Cranbrook, this intermontane 
‘depression attains a maximum width of about twenty miles, and consists of a 
beautiful expanse of park-like country, with open meadows dotted with lakes 
and the Kootenay river meandering through it. For the most part its bordering 
“benches lie about 300 feet above the low bottom land which rarely exceeds a 
mile in width. 

The eastern border of the trench is the Rocky mountains, which rise abruptly 
from the valley floor, while on the west of the trench, more gentle slopes rise to 
the rounded summits of the lower Purcells, which in turn give way-to more rugged 
topography. 


Purcell Trench. The next major trench to the west is Purcell trench 
which separates the Purcell and Cabinet mountains from the Selkirk system. 
Its southern extremity is at the south end of Cour d’Aléne lake, about eighty 
miles south of Bonners Ferry, Idaho, where it is occupied by Pend d’Oreille lake, 
Pack river, Sand creek and the part of Kootenay river that returns northerly 
into Canada, after its great loop west from Jennings, Montana. North of this, 
it is occupied by Kootenay lake for about seventy miles, and by the Duncan 
river, north of which is the north-flowing Beaver to the confluence with Columbia 
river. Here the trench joints the Rocky mountain trench with an acute barb. 

At the south, the depression is bounded by low rounded hills capped with 
basalt. North of Coeur d’Aléne lake, the trench is bordered irregularly by low 
hills, and it is only at Pend d’Oreille lake that the trench characteristics are 
assumed, although no major stream occupies that part of the valley, until at 
Bonners Ferry where the Kootenay enters from the southeast. In the portion 
between Pend d’Oreille lake and Bonners Ferry, the valley floor is wide and 
flat, but is only occupied by the minor streams of Pack river and Sand creek. 

The bordering mountains rise steeply from the floor of the valley to heights 
of 7,000 and 8,000 feet above sea level. The tributary streams flow in valleys 
‘which do not enter at grade, but usually have a series of cascades or falls near 
their confluence with the main stream. 

It is believed that the Purcell trench is of a more ancient date than the 
-Rocky mountain trench, having been eroded by a stream which existed in Tertiary 
times. The valley was later widened and deepened by the great Cordilleran 
claciers, which smoothed off the inter-stream spurs, and deepened the main 
valley below the level of its tributary streams, thus leaving the side valleys 
“hanging”. The rapids and falls of the tributary streams, near their junction 
with the main trench, are due to this “ hanging” effect. 


Selkirk Valley. The third great trench is known as Selkirk valley, and is 
occupied by the south-flowing Columbia river. Its southern end is about sixty 
miles south of the International boundary, and its northern extremity near the 
52nd parallel, where the valley joins the Rocky mountain trench with a similar 
barb as the Purcell trench. It is a wide valley, and, in places, is occupied 
by deep, narrow lake expansions, such as the Upper and Lower Arrow lakes. 
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Kootenay River Drainage System. [or purposes of description, the 
Kootenay river drainage system may be divided into three parts: the upper 
part of the main stream and its tributaries which lie between the Rocky moun- 
tains and the Selkirks; the part tributary to Kootenay lake; and the transverse 
valley from Kootenay lake to Columbia river. 

The first division occupies several distinct valleys. In its upper reaches, 
it flows in a valley parallel to the Rocky mountain trench, with Brisco range 
between it and the Columbia river, until opposite Columbia lake, where it 
turns westerly across the mountain ranges between Brisco and Stanford ranges, 
to enter the Rocky mountain trench, which it then follows southerly. Along 
its upper course it lies along the base of the continental divide, where the 
mountains rise abruptly to elevations of from 9,000 to 12,000 feet. The general 
elevation of this part of the Kootenay river before it enters the Rocky moun- 
tain trench is 3,400 feet. It enters the trench about a mile south of Columbia 
lake, with an elevation about 16 feet above the lake, which lies 2,652 feet above 
‘sea-level. At the point of entry, it is a stream about 900 feet wide, and flows 
across a flood plain, the borders of which are only about three feet above the 
level of the stream at flood. At one flood season, however, the river has been 
known to have sent part of its water northerly into Columbia lake. 

The eastern boundary of the valley is the Rocky mountain system, distant 
about two to four miles from the river and rising abruptly from the flat bench 
land. To the west of the trench are the Purcell mountains which, as a rule, 
ascend more gradually and to somewhat lesser heights than the Rockies. On 
both sides of the river, the mountains are penetrated deeply by lateral valleys, 
in which flow the important tributaries of Kootenay river. They occupy deep, 
narrow valleys and follow winding courses among the Rockies and Purcells. 
Many power sites are found in the valleys, some of which have been developed 
for mining and other industrial purposes. - 


Tributaries of Kootenay River. Along its upper course, the Kootenay is 
joined by several tributaries. The most northerly one of any size is Vermilion 
river, along which the Banff-Windermere highway is located. It rises near 
Boom mountain on the continental divide, and flows southerly until opposite 
Vermilion pass, which has an altitude of 5,376 feet. It then turns and crosses 
through the westerly ranges to enter a broad, longitudinal valley in line with 
the upper Ottertail river. It follows this linear valley southeasterly for about 
twenty miles, where it again turns westerly through the ranges to join the 
Kootenay, having a descent of over 1,500 feet in its course. 


Cross River. Cross river rises near White Man pass, which is 7,112 feet 
above sea-level, and flows directly across the strike of the western ranges, being 
joined in its course by a large tributary, the Mitchell river. Mitchell river for 
the most part occupies a longitudinal valley, and has two tributaries, one rising 
under Marvel pass, altitude 7,050, and the other in Sunburst valley, about 7,200 
feet above sea-level 

For the last three-quarters of a mile above its confluence with the Kootenay 
river, Cross river flows in a canyon 160 feet deep with almost perpendicular 
sides. There are three falls in this part, and in places the canyon is 60 feet deep 
and barely ten feet across at the top. 


Palliser River. Palliser river has a drainage basin of about 270 square 
miles. It rises north of mount Back at the divide between its waters and Spray 
river. After flowing southerly in a wide valley for about ten miles, it swings 
westerly across the ranges in a more restricted valley, being joined in its course 
by several tributaries, the largest of which is Albert river. Albert river heads 
north of the Royal Group of mountains at Spray pass, which has an elevation 
of 6,275 feet. Near its junction with the Kootenay, Palliser river has several falls. 
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About 19 miles up from the junction there is a fall of 52 feet, with a total 
descent of 104 feet in about 2,000 feet. Below the fall for about 1,500 feet, 
there is a narrow canyon with sheer walls only 20 feet apart. Fight miles from 
its mouth, there is another fall of about 30 feet, and a half-mile from the 
confluence there is another descent of 175 feet in about 4,500 feet, with a deep 
canyon below the main fall. The elevation at the mouth of the Palliser is 
approximately 3,125 feet above sea-level. 


White River. White river has its source under Mount Joffre at the Sylvan 
pass. It follows the same habit as the other tributaries, flowing southerly for 
several miles, then cutting transversely across the ranges to the west, but before 
entering Kootenay river, it follows a valley parallel with that stream and flows 
northerly for some twenty miles. Its elevation at its confluence with the 
Kootenay is about 2,930 feet. . 


Bull River. Bull river, about forty miles long, rises within the Rocky 
mountains just north of 50 degrees latitude. It flows for eight or ten miles 
through a canyon about 50 to 100 feet wide, but near its junction with Kootenay 
river, this is restricted to a width of about 15 feet at its top, and the river drops 
175 feet in the last 400 feet. - 


Elk River. The largest tributary from the east is Elk river. It rises in 
the Rockies under Mts. Abruzzi and Cadorna and flows southerly in a longi- 
tudinal valley for about 65 miles, then flows in a southwesterly direction for 
about 50 miles to join Kootenay river south of Waldo. In its upper reaches it 
is joined by Fording river which heads in a series of cirques along the west 
flank of Highrock range. Just before entering Elk river there is a fall within a 
narrow canyon. As is the habit with most of these tributaries, this fall occurs 
where the stream breaks through its western barriers. The elevation of Elk 
river at its point of entry into the Kootenay is 2,394 feet. 


St. Mary River. The most important tributary on the west side of the 
upper Kootenay river is St. Mary river which enters at Fort Steele. In the 
upper parts of their courses, the tributaries of St. Mary river flow in broad 
U-shaped valleys, but near their confluence with the main stream, the valleys 
become narrow canyons through which the river flows with a series of rapids or 
falls of from fifty to seventy-five feet in height, then with lower gradients they 
enter the St. Mary valley through gravel banks about fifty feet high. This 
“hanging” habit is general with nearly all the tributaries of this stream. 

The main St. Mary meanders widely over a broad valley floor with abrupt 
walls rising to 4,000 or 5,000 feet then gently sloping back to the upland surface. 
As Kootenay valley is approached, terraces are noticeable and the river flows 
over a floor cut in stratified drift and gravel. 


Yahk River. Yahk river has its source in several tributaries rising just 
north of the international boundary, in a rugged country about 7,000 feet in 
altitude. It flows a little west of south to join the main Kootenay river a short 
distance east of the Montana-Idaho boundary. 


Moyie River. Moyie river rises in the Purcells southwest of Cranbrook. 
In its upper reaches it flows easterly in a broad, mature trough then plunges 
over a fall of about 75 feet into a narrow gorge cut through gravels and bedrock 
for about 200 feet below the general level of the floor of the valley. Then 
turning sharply, it flows through a narrow valley for three miles. to again enter 
the wide, mature valley, in which lies Moyie lake. The lake is surrounded by 
a series of benches up to about 270 feet above the lake. The river. on leaving 
the lake, flows southwesterly between the Yahk and Moyie mountains and joins 
the Kootenay river about eight miles east of Bonners Ferry. | 
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Kootenay River. South of Gateway, the Kootenay river leaves the main 
Rocky mountain trench in which it flows south of Columbia lake, and begins to 
swing southwesterly as far as Jennings, Montana, then, turning, it pursues a 
northwesterly course between Purcell and Cabinet mountains to Bonners Ferry 
where it enters the next major valley, the Purcell trench. Between its two 
major trenches, the river assumes a different character. It is a swift-flowing 
river, confined between steep, rock banks which rise to a broad terrace, generally 
- several hundred feet above the river. Between Libby and Troy, there is a deep 
canyon with a cataract midway along its course. Here the mountains rise 
almost sheer for several thousand feet. Where the longitudinal valleys join this 
part of Kootenay river, there are wide flats which provide excellent places for 
townsites especially at Libby and Troy. On entering the Purcell trench, the 
river again assumes its widely meandering habit. 


Kootenay Lake and Its Tributaries. Kootenay lake, 1,735 feet above sea- 
level, is about 70 miles long and two to three miles wide and has a remarkable 
depth. Down the middle of the lake, and to within a short distance of the shore, 
its floor is almost flat and is from 380 to 395 feet below the surface of the lake. 
On either side of this floor, the sides rise steeply. Glacial accumulations and an 
alluvium veneer may account for its remarkable flatness. 

About midway up Kootenay lake, an arm extends westerly, forming an 
outlet for the lake. The lake is hemmed in by mountains which reach an 
altitude of about 7,000 to 9,000 feet. The watershed divide being close to the 
lake, the tributaries are short with steep gradients. There is little bench land, 
as the mountains generally rise directly from the water’s edge. At the mouths 
of most of the streams draining into the lake, there are deltas of considerable 
size, and at the upper end of the lake an alluvial flat extends northerly for 
approximately five miles, with a width of about two miles. 

The lake has an average variation in water level of 19 feet, but in abnormal 
seasons it has been known to rise 32 feet. Kootenay river enters the lake at 
its southern end with a series of broad meanders among saucer lakes, and its 
flood plain is subject to much overflow in this section. It debouches westwards 
towards the Columbia river from the end of the west arm of the lake, which 
has a perceptible current throughout its length. 


Duncan and Lardeau Rivers. The main tributaries entering Kootenay 
lake are the Duncan and Lardeau rivers at its northern end. Duncan river 
enters the lake over a broad alluvial plain. Its valley runs a little west of 
north for about sixty-five miles. The same depression continues with the 
game directional trend to near Beavermouth and is occupied by Beaver river 
of the Columbia drainage system. 

About three miles from Kootenay lake, the valley of the Duncan branches, 
and Lardeau river enters through the westerly trough. For several miles, 
between the two rivers there is a very low ridge. The valley of Duncan rivet 
is about a mile wide, with low gradient and expands into Duncan lake about 
eight miles to the north. The lake is about 75 feet above the mean level of 
Kootenay lake. The valley is broadly U-shaped, and most of the tributaries 
are short, entering the main valley with falls and rapids near their mouth. 

Lardeau river occupies a trough extending northwesterly from Duncan 
river to beyond Trout lake, from where a very low pass leads to Beaton river 
and the head of Upper Arrow lake. Trout lake is narrow and about eighteen 
miles long, with a remarkable depth. In places it is from 700 to 765 feet deep; 
and about 96 feet at its lower end, where the Lardeau river issues through a 
narrow, rock channel. Most of the tributaries of Lardeau river debouch from 
hanging valleys, through canyons into the main trough. The rapids and falls 
of these tributaries are potential power sites for local purposes. The valleys 
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dissect the country into a number of ranges with northwest-southeast trend, 
aligned with the prevailing rock structure. The mountains at, their headwaters 
are some of the most rugged of the Selkirks, rising to 11,000 feet in places, 
with perpetual snowfields and glaciers for supplying water to the streams. 


Kootenay River. The third section of Kootenay river is that part from 
the west arm of Kootenay lake to the confluence of the river. with the 
Columbia. On leaving the lake, the river runs westerly through the Selkirk 
mountains to join the broad valley of the Columbia at Castlegar. The trans- 
verse valley through which it flows is the site of magnificent waterpowers. 
The valley is much narrower than the longitudinal valleys of the rest of the 
Kootenay drainage system, and it contains the most important rapids and 
falls of the entire drainage basin, the chief of which are Upper and Lower 
Bonnington falls. The river drops 330 feet in 20 miles through a narrow 
channel generally cut in solid rock where damming is easy from an engineering 
standpoint. | 


Slocan River. The main tributary of this section of Kootenay river is 
Slocan river which has a length of about 55 miles, rising in Slocan and Summit 
lakes. Slocan lake has a length of about 25 miles, with an elevation of 1,761 
feet above sea level. The river is rapid and is bounded by mountains rising 
to 6,000 and 7,000 feet with occasional peaks of 9,000. 


Sloecan Lake. Slocan lake is very narrow and deep. It deepens from north 
to south, having a depth of 830 feet opposite New Denver, and about 927 feet 
near its southern end. 


Summit Lake. From Summit lake, a pass leads through to Nakusp creek 
which drains into lower Arrow lake. The pass and creek are aligned in the 
same direction as the upper half of Slocan lake and follows the trend of the 
underlying rock structure. The southern part of the lake is coincident with 
the foliation of the rocks and a crushed zone within the granites. 


Critical Elevations within the Kootenay Drainage Basin. Critical eleva- 
tions within the Kootenay Drainage basin:— 


Wontiuence with @olumbiac river. 6)! Seu es 8, 1,380 L.W. 
Contuenter with slocam fiver i)... ean) lia. 1,493 
Confluence with Kootenay lake............... 1,749 L.W. 
Gamitence withbHlkeiivertinsd. irs he. Sere. 2,349 
Nearimouth@or wWihite river?! V2 .2o oon. 2,930 
Three miles above mouth of Palliser river.... 3,150 
Pari kos OCs Mem Ver ia)... AM So OK 2,490 
aaNet eee Fh PEN Se toed am, 2,347 
epmncin loka Minady Aris, oleacrilh aw 2,652 


Drainage Area. Supplementing the above description of : J 
characteristics of the Kootenay Valley in British Galen ee ee 
following paragraphs are taken from the Statement Relative to the Application 
of the West Kootenay Power and Light Company, prepared by the United 
States Geological Survey, 1929: ‘The drainage area of the Kootenai river 
includes one of the very mountainous regions of North America. For 175 
miles its watershed line follows the Continental Divide as interposed by the 
‘Canadian Rockies. It embraces a considerable portion of the western slove 
of this notable mountain system and the southern part of the Selkirk Bee 
tains. The altitudes of these mountains exceed 10,000 feet at: many points 
and a large area is above 5,000 feet. The length of the Kootenai river in the 
general direction of its course is about 400 miles. It rises in British Columbia 
flows southward for about 150 miles to the Montana line, flows pis the next 
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150 miles or thereabout through northwestern Montana and_ northeastern 
Idaho, makes a long bend back to the north, re-enters British Columbia, and 
in a distance of a little less than 100 miles joins the Columbia 30 miles north 
of the international boundary. The area of the Kootenai river basin is 19,450 
square miles, of which three-fourths is in Canada and one-fourth in the United 
States. 

“The basin of the Kootenai river lies 400 miles inland from the Pacific 
ocean, beyond high mountain ranges. Although the climate of the basin has 
continental characteristics its relative mildness as compared with that of similar 
latitudes farther east indicates that the Pacific ocean is influential in some 
measure thus far inland. Climatic conditions vary considerably within the 
basin because of the modifying effect of the high mountains. The mean annual 
temperature in the Kootenai Valley is about 44° and in other places in the basin 
it is generally within the limits of 40° and 46°. Winter temperatures rather 
frequently fall below zero and summer temperatures sometimes reach 100°. 
The average length of the period between killing frosts 1s about four and one- 
half months, but in many places it is shorter in varying degrees. These state- 
ments as to temperature apply generally to observations made at valley stations. 
In the mountains, conditions are undoubtedly more rigorous. The annual 
precipitation ranges from less than 17 inches at certain places in the valley to 
probably more than 70 inches at the higher altitudes. Apparently somewhat 
more than half the precipitation occurs in the six months from October to 
March and, especially in the mountains, is very largely in the form of snow, 
which tends to accumulate throughout the winter until warm spring days arrive 
to melt it. 

“Unlike many streams elsewhere in the country, the flow of Kootenai 
river follows a pronounced annual cycle of flow marked by considerable regu- 
larity. The highest waters of the year are caused by the melting of the accumu- 
lated snow in the high mountains. Usually the river becomes very low during 
the winter, but as spring approaches the accessions from the thawing snow 
cause it to rise more or less gradually, begining in April, until the maximum 
flow is reached, generally in late May or June, the exact time depending upon 
the cumulative influence of weather conditions. Thereafter the general trend 
of the flow is to become steadily less until the end of the summer, when low- 
water conditions are again reached, to continue with relatively minor fluctua- 
tions until the following spring. 

“The Kootenai river is the third largest tributary of the Columbia river. 
It discharges three times the flow of the Mississippi river at St. Paul, or of the 
Potomac river at Great Falls and five times the flow of the Merrimack river 
at Lawrence, Mass. 

“The basin includes valuable mineral and timber resources, and_ there is 
notable agricultural development in the alluvial bottoms of the narrow valleys 
and along their margins. The region is served by transcontinental railroad 
systems and a number of busy towns have grown up, notably Nelson, Creston, 
and Cranbrook in British Columbia; Bonners Ferry in Idaho and Libby and 
Rexford in Montana. 

“ About 18 miles north of the point where the Kootenai river returns to 
Canada (28 miles by river) it enters Kootenai lake, a body of water about 
65 miles long, 2 to 5 miles wide, covering an area estimated roughly at 180 
square miles. Through this stretch in Canada and extending up-stream to the 
vicinity of Bonners Ferry, Idaho, an additional distance of about 50 miles by 
river, the channel traverses an area which it seems likely was largely occupied 
by the lake in former ages but which has been gradually filled in by alluvial 
material brought down by the river and deposited in the manner that deltas 
are formed. A short distance above Bonners Ferry the valley is much narrower 
and the gradient of the stream is much steeper.” 
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II 
HISTORY OF REGION 


The first white man to stand on the banks of the Kootenay river was 
David Thompson, who for many years carried out exploration on behalf of the 
North West Company. He had entered the service of the Hudson’s Bay 
Company in 1784, left them to join the North West Company in 1797, retired 
from the service in 1812, and from 1816 to 1826 was engaged in surveying 
and defining the international boundary between Canada and the United States. 
Between the years 1807 and 1811 he explored the entire system of the Kootenay 
and Columbia rivers from source to mouth. Thompson was, says Dr. J. B. 
Tyrrell, himself a famous Canadian explorer, “the greatest land geographer who 
ever lived. With extraordinary accuracy he placed on the map the main routes 
of natural travel in one million two hundred thousand square miles of Canada 
and five hundred thousand square miles of the United States. Study of his 
journals shows that on foot, by canoe, and on horseback he covered fifty-five 
thousand miles.” 


Thompson on the Columbia. In the Narrative of His Explorations m 
Western America 1784-1812, edited by J. B. Tyrrell and published by the 
Champlain Society in 1916, Thompson says: “I believe that I have said enough 
about the country on the east side of the mountains; I shall therefore turn to 
the west side. I have already related how the Peagans (Blackfeet) watched 
us to prevent our crossing the mountains and arming the Natives on that side; 
in which for a time they succeeded, and we abandoned the trading post near 
the mountains in the spring of 1807. The murder of two Peagan Indians by 
Captain Lewis of the United States, drew the Peagans to the Mississouri to 
revenge their deaths; and thus gave me an opportunity to cross the mountains 
by the defiles of the Saskatchewan river, which led to the headwaters of the 
Columbia river, and we there builded Log Houses and strongly stockaded it on 
three sides, the other side resting on the steep bank of the river. The logs of 
the House, and the Stockades, Bastions, etc., were of a peculiar kind of a heavy 
resinous fir, of a rough, black bark.” 

Mr. T. C. Elliott, of Walla Walla, Washington, who was associated with 
Dr. Tyrrell in editing the book, in his foot-notes comments upon this passage in 
Thompson’s Narrative. What is here described as the murder of two Peagan 
Indians refers, he says, to an attack upon Capt. Meriwether Lewis, of the Lewis 
and Clark Expedition by the Blackfeet at Marias river, Montana, on July 27, 
1806, when Lewis killed a couple of Indians. 


Kootenay House. The log houses referred to by Thompson were what was 
afterwards known at Kootenay House, the first trading post of the North West 
Company on the Columbia, and ‘“‘ante-dating the first erected by an American 
trader, that of Andrew Henry on the headwaters of the Snake river, by more 
than three years. Simon Fraser had established trading posts on the Fraser 
river only the year before. Kootenay House was known to the North West 
Company officers east of the mountains as “Old Fort Kootenae” to distinguish 
it from other posts established on the Kootenay river, south of the 49th parallel 
of-latitude, one near Bonner’s Ferry, Idaho, which is noted on Thompson’s map, 
and a later one opposite Jennings, Montana.” 

Thompson, having crossed the Rocky mountains by what is known as 
Howse pass, had now reached the banks of the Columbia, or more precisely lake 
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Windermere, near its source. The following year (1808) he travelled south 
crossing the mile or two of low-lying land that separates the source of the 
Columbia from the Kootenay. This land was afterwards known as Canal flats. 
He says in his Narrative: “I left the Kootanae House on the 20th of April, 
proceeded to the lakes, the sources of the Columbia river, carried everything 
about two miles across a fine plain to McGillivray’s river, on which we embarked 
and proceeded down to look for Indians.” What Thompson here calls 
McGillivray’s river was the Kootenay. To add to the confusion, Thompson 
first named the Columbia the Kootanae. He proceeded down the Kootenay and 
finally reached Kootenay lake. “The navigation of the river” he says “was very 
dangerous from violent eddies and whirlpools, which threatened us with sure 
destruction, and which we escaped by hard paddling, keeping the middle of the 
river.” | 


Thompson and the Piegans. Thompson tells a dramatic story illustrat- 
ing the relations between the fur-traders and the Indians at this period. 

“In my new dwelling,” he says, “I remained quiet hunting the wild horses, 
fishing, and examining the country. Two canoes of goods arrived for trade on 
horses by the defiles of the Saskatchewan river. Half of these goods under the 
charge of Mr. Finan McDonald I sent to make a trading post at a considerable 
length in McGillivray’s river (Kootenay river). The season was late and no 
more could be done. About the middle of November two Peagans (Blackfeet) 
crossed the mountains on foot and came to the House to see how I was situated. 
I showed the strength of the stockades and bastions, and told them, I know you 
are come as spies, and intend to destroy us, but many of you will die before you 
do so. Go back to your countrymen and tell them so, which they did, and we 
remained quiet for the winter. I knew the danger of the place we were in, but 
could not help it.... 

“T had now to prepare for a more serious visit from the Peagans who had 
met in council, and it was determined to send forty men under a secondary 
Chief to destroy the trading Post, and us with it. They came and pitched their 
tents close before the gate, which was well barred. I had six men with me, and 
ten guns, well loaded, the House was perforated with large augur holes, as well 
as the bastions. Thus they remained for three weeks without daring to attack 
us. We had a small stock of dried provisions which we made go as far as 
possible. They thought to make us suffer for want of water as the bank we 
were on was about 20 feet high and very steep, but at night, by a strong cord 
we quietly and gently let down two brass kettles each holding four gallons, and 
drew them up full, which was enough for us. 

“They were at a loss what to do, for Kootanae Appee the War Chief, had 
publicly told the Chief of this party (which was formed against his advice) 
to remember he had men confided to his care, whom he must bring back; that 
he was sent to destroy his enemies, not to lose his Men. Finding us always 
on the watch, they did not think it proper to risk their lives. When at the end 
of three weeks they suddenly decamped, I thought it a ruse de guerre. I after- 
wards learned that some of them hunting saw some Kootanaes who were 
also hunting, and as what was done was an act of aggression, something like 
an act.of war, they decamped to cross the mountains to join their own Tribe 
while all was well with them. The return of this party without success 
occasioned a strong sensation among the Peagans. ; 

“The Civil Chief harangued them, and gave his advice to form a strong 
war party under Kootanae Appee the War Chief and directly to crush the 
white men and the natives on the west side of the mountains, before they became 
well armed. They have always been our slaves (prisoners) and now they will 
pretend to equal us; no, we must not suffer this, we must at once crush them 
We know them to be desperate men, and we must destroy them, before they 
become too powerful for us. The War Chief coolly observed, I shall lead the 
battle according to the will of the Tribe, but we cannot smoke to the Great 
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Spirit for success, as we usually do. It is now about ten winters since we made 
‘peace with them. They have tented and hunted with us, and because they have 
guns and iron headed arrows, we must break our word of peace with them. 
We are now called upon to go to war with a people better armed than our- 
‘selves. Be it so, let the Warriors get ready. In ten nights I will call on them. 
The old, and the intelligent men, severely blamed the speech of the Civil 
Chief. ‘They remarked, “ the older he gets, the less sense he possesses. On the 
ninth night the War Chief made a short speech, to have each man to take full 
ten days of dried provisions, for we shall soon leave the country of the Bison, 
after which we must not fire a shot, or we shall be discovered. 

“On the tenth night he made his final speech, and exhorting the Warriors 
and their Chiefs to have their Arms in good order, and not forget dried pro- 
visions, he named a place, there I shall be the morrow evening, and those who 
now march with me, there I shall wait for you five nights, and then march to 
cross the mountains. At the end of this time about three hundred warriors 
under three Chiefs assembled, and took their route across the mountains by the 
‘Stag river, and by the defiles of another river of the same name, came on the 
Columbia, about full twenty miles from me. As usual, by another pass of the 
Mountains, they sent two men to see the strength of the House. I showed them 
all round the place, and they staid that night. 

“T plainly saw that a War Party was again formed, to be better conducted 
than the last, and I prepared Presents to avert it. The next morning two 
Kootenae Men arrived, their eyes glared on the Peagans like tigers, this was most 
fortunate. I told them to sit down and smoke which they did. I then called the 
two Peagans out and enquired of them which way they intended to return. They 
‘pointed to the northward. I told them to go to Kootenae Appee and his War 
Party, who were only a day’s journey from us, and delivering to them the 
Presents I had made up, to be off directly, as I could not protect them, for 
you know you are on these lands as enemies. The presents were six feet of 
tobacco to the Chief, to be smoked among them, three feet with a fine pipe of 
red porphyry and an ornamented Pipe Stem; eighteen inches to each of the 
three Chiefs, and a small piece to each of themselves, and telling them they 
had no right to be in the Kootenae country, to haste away, for the Kootenaes 
would soon be here, and they will fight for their trading Post. 

“Tn all that regarded the Peagans I chanced to be right, it was all 
guess-work. Intimately acquainted with the Indians, the Country and the 
seasons, I argued and acted on probabilities. I was afterwards informed that 
the two Peeagans went direct to the camp of the War Party, delivered the 
Presents and the Message and sat down, upon which the War Chief exclaimed, 
what can we do with this man, our women cannot mend a pair of shoes but 
he sees them, alluding to my astronomical observations. Then in a thought- 
full mood he laid the pipe and stem, with the several pieces of Tobacco on the 
ground and said, what is to be done with these? If we proceed, nothing of what 
is before us can be accepted. 

“The eldest of the three Chiefs, wistfully eyeing the Tobacco, of which 
they had none at length said: You all know me, who I am and what I am. 
I have attacked tents; my knife could cut through them, and our enemies had 
no defence against us, and I am ready to do so again, but to go and fight against 
Logs of Wood that a ball cannot go through, and with people we cannot see 
and with whom we are at peace, is what I am averse to. I go no further. He 
then cut the end of the Tobacco, filled the red pipe, fitted the stem, and handed 
it to Kootanae Appee, saying it was not you that brought us here, but that 
foolish Sakatow (Civil Chief) who himself never goes to war. They all smoked, 
took the Tobacco, and returned, very much to the satisfaction of Kootanae 
Appee, my steady friend. Thus by the mercy of good Providence I averted this 
danger.” 
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Timber. Thompson describes the timber that then grew along the banks 
_ of the Kootenay river: “ In places are very fine woods of Larch, Red Fir, Alder, © 
Plane, and other woods; of the Larch at five and a half feet above the ground, 
I measured one thirteen feet girth and one hundred fifty feet clean growth, 
and then a fine head. This is one of many hundreds. I could not help thinking 
what fine timber for the Navy exists in these forests, without a possibility of 
being brought to market. The other woods, fine Red Fir, Pine, Cypress, White 
Cedar, Poplars, Aspins, Alders, Plane and Willows”. In a foot-note It 1s 
suggested that what Thompson calls the Plane tree was probably the dwarf 
maple. 


Kootenay Falls. At the Lower Dalles, now known as Kootenay Falls, in 
Lincoln county, Montana, “ We had to carry everything on the right side, up a 
steep bank of rock, and among the debris of high rocks, apparently rude basalt, 
the slope to the river bank was at a high angle, and our rude path among loose 
fragments of rock was about three hundred feet above the River, the least 
slip would have been sure destruction, having carried about one mile, we came © 
to a Brook where we put up for the night. Each trip over this one mile of debris 
took an hour and a quarter and cut our shoes to pieces. The banks of the brook 
were about two hundred feet in height, with a steep slope of debris to descend, 
with not a grain of sand, or earth, on them, to relieve our crippled feet. From 
the brook we had one mile to carry to the River, to which we descended by a 
gap in the Rocks; the River had steep banks of Rocks, and (was) only thirty 
yards in width; this space was full of violent eddies, which threatened us with 
destruction and wherever the river contracted the case was always the same, 
the current was swift, yet to look at the surface the eddies made it appear to 
move backward as much as forward; where the river is one hundred yards 
wide and upwards the current is smooth and safe.” 


Old Trail. Thompson returned from Kootenay lake to his trading post, 
laying up his canoe somewhere near Bonners Ferry, buying horses and riding 
north across the southern loop of the Kootenay river by the same trail that was 
used afterwards by Governor Simpson of the Hudson’s Bay Company in 1841. 
Mr. Elliott adds that this trail later became the much-used line of travel by 
miners and pack-trains when gold was discovered in the Kootenay district in 
1863-64. It followed the bench-lands north from Bonners Ferry and then turned 
northeast across ‘“‘ Sarvice Berry Hill” to the valley of the Moyie river, close to 
Curzon Junction on the Canadian Pacific railway; from there it ran along the 
Moyie river and thence across Joseph’s Ferry (Cranbrook) to the Kootenay 
river below Fort Steele. 

Thompson had now travelled in a canoe—a century and a quarter ago— 
from the upper waters of the Kootenay to Kootenay lake. There is no evidence 
that he ever explored the lower Kootenay from the lake to the discharge of the 
river into the Columbia, although he explored and surveyed the Columbia from 
source to mouth, and in September, 1811, mentions specifically that he had 
passed the mouth of the Kootenay. 


Kootenay Indians. Before leaving Thompson it may be well to say some- 
thing about the native inhabitants of the Kootenay Valley, among whom he 
was to spend several years and with whom his relations seem to have been 
most friendly. In The Indians of Canada by Diamond Jenness, of the National 
Museum of Canada, the following account is given of the Kootenay Indians:— 

“The Kootenay, who were taller than most of the Indi iti 
Columbia, inhabited in the second half of the eighteenth ceva ic 
part of the state of Idaho, and the southeastern corner of British Columbia 
between the Rocky mountains and the Selkirks from about latitude 49 degrees 
north to 52 degrees north. Even at that time they seem to have been divided 
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into two groups, the Upper Kootenay of the upper Columbia and upper Kootenay 
rivers, who continually crossed the mountains to hunt the buffalo on the prairies, 
and even attempted to reach the posts of the fur traders on the upper Sas- 
katchewan; and the lower Kootenay of the lower Kootenay river, who spoke a 
slightly variant dialect and, being farther removed from the mountains, seldom 
joined in the buffalo hunt, but subsisted principally on fish. Both groups, as we 
know from their traditions and from the explicit statement of the explorer 
Thompson, lived on the eastern side of the Rockies during the earlier half of 
the century, but were driven westward by the Blackfoot. In dress, customs, 
and religion, they resembled the plains’ tribes far more than they did the tribes 
of British Columbia, except perhaps certain bands of the Interior Salish. They 
had no clans or clan crests, no secret societies or masked dances, and no division 
into grades or castes. Their dress, like that of the plains’ tribes, was entirely of 
skin, consisting of moccasins, leggings, a breech-cloth (for women, a tunic), and 
a shirt or jacket; their dwellings were conical tents covered with buffalo hide or 
rush mats; and their cooking utensils were vessels of birch bark. The Lower 
Kootenay made also water-tight baskets of split roots, an art they probably 
learned from the neighbouring Salish, for the bark canoes and dug-outs of both 
the Lower and the Upper Kootenay were indistinguishable from Interior Salish 
craft. Wood-carving, however, was almost unknown among them, and the real- 
istic figures which they painted on their garments, their tents and even their 
persons, followed the style of painting among the plains’ Indians, not the styles 
of the Pacific coast. 

“ Society was as simple among the Kootenay as among the migratory tribes 
of Eastern Canada. There was no chief governing the entire tribe, or either 
of its two divisions; but every band had its leader, who was supported by an 
informal council of the older men. One of his sons generally succeeded him, in 
spite of the fact that the Kootenay seem to have reckoned descent through the 
female line. For war, and for the annual buffalo hunt across the mountains, they 
followed the Salish custom of electing a special chief whose office terminated 
with the return of the expedition. Women and children captured in war (mainly 
from the Blackfoot) were kept as slaves, but treated mildly and sooner or later 
absorbed into the tribe. 

‘Of the social and religious life of the Kootenay we have no detailed 
account. We know that they were inveterate gamblers, that they practised 
polygamy, securing their wives by purchase, and that the women carried their 
babies on their backs in highly ornamented wooden cradles not unlike those 
used by the women of the plains. Both. boys and girls underwent the usual 
seclusion at adolescence, the boys, and often the girls also, seeking through 
dreams the protection of guardian spirits. Medicine men, who exerted con- 
siderable influence in the different bands and often occupied larger tents than 
the other Indians, derived their status from the customary visions gained during 
prolonged fasts and ratified, perhaps by some public ceremony. The dead with 
their ornaments were buried in shallow holes amid rocks and boulders, some- 
times so carelessly that the bodies were exposed to the air. In the firm con- 
viction that the dead would one day return to life at lake Pend’Oreille, all 
the Kootenay bands assembled at that lake in certain winters to hold a religious 
festival: and every night on their outward and homeward marches the Indians 
danced around fires in honour of the sun-god. They worshipped the sun above 
all the multitude of supernatural beings with which they peopled the universe. 
Before every war expedition, they offered it prayers and tobacco smoke; and, 
to win its favour, some warriors even chopped off the joints of their first fingers, 
i oi like certain plains’ tribes, sacrificed pieces of flesh from their arms and 

reasts. 

“The Kootenay have adjusted themselves to European domination more 
successfully than any other tribe in British Columbia; for the isolation of their 
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country prevented much settlement until the second half of the nineteenth 
century, when they had already taken to ranching and the raising of horses, 
an occupation that closely corresponded with their earlier pursuits. They have 
continued it ever since, although a certain number of the men find employ- 
ment as guides for sportsmen and as labourers for white farmers and ranchers. 
To-day (1932) the Kootenay number around 1,050, of whom 501 were living 
in Canada in 1924, the remainder in the United States. Mooney estimated their 
number at about 1,200 before they came into contact with Europeans.” 


Trading Posts. Between 1807 and 1812 Thompson had established trad- 
ing posts for the North West Company in what are now southeastern British 
Columbia and the northern part of Idaho. He was unquestionably the first 
white man who travelled through and left an account of these regions. In 1821 
the Hudson’s Bay Company, which had followed the North West Company 
across the Rocky mountains some years before, absorbed the rival organization, 
and thereafter the fur trade west of the mountains was controlled by the 
Hudson’s Bay Company. The valley of the Kootenay did not, however, at 
any time enter very largely into the operations of the fur traders. 


Settlement. The area of settlement as distinguished from the fur trade, in 
the country west of the mountains, dates from about the middle of the last 
century. In 1858 British Columbia was organized as a colony, Vancouver island 
at that time being a separate colony. In 1866 the Island and mainland were 
united and in 1871 British Columbia became a province of the Dominion of 
Canada. The gold rush of 1858-60 gave an enormous impetus to the develop- 
ment of the colony, and its entry into the Dominion brought with it the building 
of Canada’s first transcontinental railway, the Canadian Pacific. 

Meanwhile Washington had been set apart as a territory of the United 
States in 1859, extending at that time east to the Rocky mountains. In 1863 
Idaho became a separate territory, took its present form five years later, and 
in 1890 became a state of the Union. 


Northern Idaho. Turning to Idaho, in a book by Mr. Byron Defenbach 
entitled Idaho, something is said about the influence of the Hudson’s Bay 
Company in the early history of the state. “Few Idaho people realize how 
thoroughly and completely this great foreign corporation dominated every 
activity of the Idaho country for more than twenty years. As long as fur was 
the principal industry, the Hudson’s Bay monopolized it; when that business 
began to decline, the company went into other commercial lines; its long arm 
reached everywhere; its fingers were in everything.” 

Elsewhere Mr. Defenbach says: “The thoughtful student of Idaho history 
cannot but be impressed that most of the great movements in our progress had 
their inception in the north and developed southward. The discovery by Lewis 
the Spalding mission with its first farming ventures, the discovery of gold these 
all began north of Salmon river. As the activities of our life moved to the 
south, they took the centre of interest with them, leaving the north for the time 
being at least in oblivion. Much of the story of northern Idaho prior to 1860 
never has been, never can be told. The section was dominated by the Hudson’s 
Bay people even more than was the south, with the added difference that they 
aa no poebrtant post in Idaho aor of the Snake river plains. Business along 
the northern streams was carried on entirely from posts i 
Falls and Spokane, all outside our Deanna : aimee 


Civil Government. Mr. Defenbach has this to say about th tablish- 
ment of civil government in Northern Idaho: “ The Te anaes of apd ened 
a county under the name of Kootenai; to include all of the territory north of 
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the forty-eighth parallel, with Senesquoteen the county seat. The act provided 
that whenever fifty citizens of the subdivision should meet and petition to that 
end, the country should be organized. 

“ At the same time a similar act was passed, provided for a county to be 
called ‘ Lahtoh,’ to include the Panhandle north and west of Nez Perce and 
Shoshone counties to the forty-eighth parallel, with its county seat at Coeur 
d’Alene City. In 1867 Lahtoh county was wiped from the map, and its territory 
added to Kootenai. Fourteen years elapsed before the necessary fifty citizens 
could be mustered into an assembly, or signed to a petition to complete organi- 
gation. In 1881 Kootenai was fully organized as the thirteenth of the now 
existing counties of Idaho, with its county seat tentatively located at Rathdrum.” 


De Smet. Going back again to earlier days, Mr. Defenbach notes that in 
1842 the missionary Father De Smet built a rude log chapel where lake Coeur 
d’Alene turns into the Spokane river, near the site of the future Fort Sherman. 
The little church was intended only for temporary use and was abandoned in 
the fall of the same year. Father De Smet’s name is in fact associated with 
all this country immediately east and west of the Rocky mountains from 
Idaho and Montana up north to Jasper Park. He was not only a devoted 
missionary but a most enthusiastic traveller. 


Transportation. Coming then to transportation, Mr. Defenbach says: 
“Tn 1859 Captain John Mullan surveyed the road which afterwards bore his 
name. It first followed the east side of the lake, but in 1861 he changed his 
route, and, passing through the present city of Coeur d’Alene, went down the 
Spokane valley. Near the spot where the present highway, the Apple Way. 
crosses the stream, a ferry was maintained by Antoine Plante, a half-breed 
Flathead, whose place was a landmark constantly referred to in the writings of 
that time. The British Columbia gold rush of the early sixties crossed Plante’s 
Ferry, then proceeding over the Wildhorse Trail by way of Rathdrum, Senea- 
quoteen and Bonner’s Ferry. In the early seventies, a pony mail route through 
the country had a station on the ranch of Wesley Wood, hence known as 
‘Westwood,’ near the present village of Rathdrum. In 1878 Fort Coeur d’Alene 
was built; in 1891 its name was changed to Fort Sherman.” 


Kootenai County. Of the later history of the county he says: “By 1880, 
Kootenai county had a population of 318, and organization was completed in 
October, 1881, at a meeting held at Westwood. Among the officials appointed 
by the Governor of the Territory were George Wonnacott, M. D. Wright, Henry 
Melder, and O. F. Canfield. The writer is of the opinion that this Canfield was 
the same individual who, as a boy, was among the survivors of the Whitman 
massacre in 1847 and who, in old age, was a resident of Clarkston, Washington. 

“There was a long and bitter contest over the location of the county seat, 
in which Rathdrum finally won. When the State was admitted, there were 4,108 
people in all the vast region known as Kootenai county. The building of the 
Great Northern Railroad in 1892 gave considerable impetus to settlement, which 
was again checked by the panic of 1893 and the high water and other depressing 
influences of the succeeding year. - ; 

“The Legislature of 1905 divided Kootenai into the counties of Lewis and 
Clark, but the act was declared unconstitutional. In 1907 Bonner county was 
cut off, and in 1915 Benewah was taken from the southern part of Kootenai, 
reducing the original old county to its present size, with Coeur d’Alene as the 

county seat.” 


Bonner. “Bonner became the twenty-third county in Idaho with Sand- 


point as its County seat. Its most striking physical feature is lake Pend 
d’Oreille, the largest body of water in Idaho and the second largest fresh-water 
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lake in the Rocky mountain system. It was on the shores of this lake that 
David Thompson built Kullyspell House for the North West Company in 1809 
—near the present town of Hope. In the sixties a pony express route was 
established between Rathdrum and the head of lake Pend d’Oreille, and in 1864 
the steamer Mary Moody and two other boats were built at Seneaquoteen. 
These boats picked up mail at Steamboat Landing and transported it across the 
lake to a settlement about where Sandpoint now is, where it was again taken 
on horseback through the mountains to Missoula. The first settlers in the 
county date back to 1880; the Northern Pacific built through soon afterwards.” 


Boundary. ‘“ Boundary county was created by an Act of the Legislature 
in January, 1915. Its territory comprises the most northerly part of the State. 
It is bounded on the west by Washington and Bonner county, on the north by 
British Columbia, and on the east by Montana. Its county seat is the historic 
town of Bonners Ferry on the Kootenai river. 

“The region comprised within this county was the home of the Kootenai 
Indians; now reduced to only a fraction of their former strength. The entire 
section was formerly a part of Kootenai county and still later of Bonner. 


Wild Horse Trail. ‘“ The Canadian boundary line along the forty-ninth 
parallel was surveyed in 1858. A few years later the stampede to the gold 
discoveries in British Columbia began, and the ‘ Wild Horse Trail’ from Walla 
Walla was followed by hundreds of eager prospectors, through Bonners Ferry and 
down the Kootenai river. The trail crossed the stream at about the site of the 
present Bonners Ferry, the travellers being taken across in canoes by Chief 
Abraham and other natives. In 1864 E. L. Bonner and his associates bought 
the rights to this crossing from the Indians, and the following year were granted 
a licence by the Idaho Territorial Legislature to operate a ferry. Bonner became 
a prominent character in the country, and later made his headquarters at 
Missoula, Montana. 

“Tn 1875 Richard Fry bought Bonner’s rights, and for many years con- 
ducted a trading post in connection with his ferry. In later years the ferry was 
purchased by Malcolm Bruce, and was sold to Kootenai County in 1902. Between 
the years 1875 and 1884 the Fry brothers and their families were the only persons 
of white blood in what is now Boundary county. 


Bonners Ferry. “ Bonners Ferry, formerly known as Bonners Port, and 
for a time as Eatonville, is located near the site of the Wild Horse Ferry on the 
Kootenai river. The trail from Walla Walla to the British Columbia mines 
reached the present Idaho by way of the Mullan road at the Antoine Plante 
Ferry across the Spokane river, near the point where that stream enters the 
present state of Washington. It then proceeded to the northeast by way of 
~ La Clede and Sandpoint to the Kootenai river. 

“The Fry brothers came to the county in 1875, and in 1884 a man named 
Stone, with his family settled in the valley about three miles below the present 
town. | 

“After the completion of the Northern Pacific Railroad in 1882, Kootenai 
station became the supply point for the north, and in 1885 a toll road was built 
by Doctor Hendricks from that station to Bonners Ferry. At the latter point 
a trail led down the Kootenai river, and there was also considerable steamer 
traffic. In 1888 William Eaton established a general store; in 1892 the Great 
Northern reached the town, and the old toll road was practically abandoned 

“ Among the names connected with the early history of Bonners Ferry are 
those of Captain George R. Gray, Henry Melder, W. L. Kinnear, Bartlett Sinclair 
and James E. Dolan. With the advent of the railroad, Chinese to the number 
of fifty established themselves in the town, but in 1892 were compelled to leave 
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‘Half of the business part of the town was destroyed by fire in 1898, and 
the following year most of the townsite was flooded and some of its buildings 
washed away. Other years of high water were 1898, 1903 and 1916, but the 
flood of 1894 still holds the record. 

“The first school in Bonners Ferry was taught by Mrs. Martin Fry in the 
winter of 1883-84; she had ten pupils, among whom her own children were the 
only whites. | 

“The population of Bonners Ferry in 1920 was 1,236, and in 1930, 1,418.” 


Dewdney Trail. Returning to British Columbia, before describing the 
development of mining it may be well to say something about the attempts to 
open up this part of the country by construction of practicable roads. The 
Dewdney trail was explored by Edgar Dewdney in 1865. It roughly paralleled 
the international boundary and finally reached the Kootenay and Big Bend 
country. 

Dale L. Pitt in a paper ‘“ What Mining has done for British Columbia,” 
published in the Transactions of the Canadian Institute of Mining and Metal- 
lurgy for 1932, says that the Dewdney trail “was built primarily to provide a 
route entirely in British Columbia over which gold could be brought to Victoria. 
Some used part of this trail to go by way of Similkameen, Nicola and Kamloops 
or into the Cariboo, but it was not suitable for traffic of any proportion. 

“Water transportation to Yale was satisfactory, so it was a question of a 
suitable route from there. Two routes were finally used: first, by way of 
Harrison lake, Douglas and Lillooet, and later by the famous Yale-Cariboo 
route up the Fraser via Spences Bridge and Lillooet. Time does not permit the 
detailing of the construction and early uses of these roads or of their extensions 
as new cities grew up around the many mining operations. Suffice it to say that 
these became the main arteries of travel and are to-day the backbone of our 
provincial highway system. 

“So at this juncture, we can credit to mining another very important, far- 
reaching, and decidedly beneficial role-—namely, the beginning of the road system 
of British Columbia—and it is quite conservative, I believe, to here state that 
the mines and mining have ever since been the fundamental and most important 
factor in this road-building program. Around the mines have been built the 
majority of the cities of this province, and to reach these cities the roads have 
to be built.” 

Elsewhere Mr. Pitt says: “The young province could not see all of its trade 
going into the United States, and so Royal Engineers set out to find a route from 
Victoria to the new country. The route up the Fraser to Lytton, thence up the 
Thompson to Kamloops, up the South Thompson, Shuswap lake, and over the 
divide to the Columbia, was followed and proposed as feasible. It was too expen- 
sive, however, to the struggling province. It is significant, nevertheless, that this 
route became practically the route of the Canadian Pacific Railway, when it 
was built. ) 

“The Dewdney trail, which had stopped in 1860 at Princeton, was extended 
past Keremeos, up Kettle river to Midway, up Boundary creek to Grand Forks, 
across the Columbia near Trail, and so on by way of Moyie and Cranbrook to 
Wild Horse Creek. It is well to note that this trail went through places that 
afterwards played such an important part as mining centres. By the middle 
of September, 1865, pack trains could travel from Hope to Kootenay entirely 
in British Columbia territory.” 


Crow’s Nest Trail. As the Dewdney trail provided means of reaching the 
Kootenay country from the west, so the Crow’s Nest trail opened up com- 
munication between the Kootenay and the east side of the mountains. The history 
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of this road is given in a letter from J. S. T. Alexander of Victoria, B.C. dated 
February 20, 1925, in which he says:— 

“Tt was not until after the establishment of Fort Macleod by the N.W.M. 
Police in 1874 that the question of making such a trail seems to have been con- 
sidered. Its purpose was to open up communication with the prairie, which was 
then beginning to be settled. 

“The Kootenay Indians knew of the pass but, before the police came to the 
prairie, objected to having a trail opened through it as they were afraid that, 
by means of it, the Blackfeet would find it an easy matter to swoop down on 
them. Indeed, the name ‘ Crow’s Nest,’ literally the lodge or encampment of the 
Crow Indians, commemorates a massacre of a band of these Indians by the Black- 
feet and Bloods at the mouth of the pass close to Turtle Mountain and the 
present village of Frank. 

“The Crow’s Nest trail was explored and partly opened in 1879 by Mr. 
Michael Phillipps, with Isidore, Chief of the Kootenay Indians, as guide. James 
Morrissey, after whom Morrissey Creek is called, was also of the party. The 
rivers and streams were all fordable in low water, but the Bull and Elk Rivers had 
to be bridged to make the trail available at all seasons. 

“Mr. Phillipps built the bridge across the Elk River canyon in 1881. This 
bridge was about 60 feet long and three or four feet wide. It consisted of two 
squared fir logs with a floor of split timber and a guard rail. A bridge over 
the Bull River canyon was built the next year and was of similar construction. 

“ An existing trail, which ran from Wild Horse town down the valley of the 
Kootenay river to Tobacco plains, was used as far as the crossing of Sand 
creek. From that place the Crow’s Nest or Macleod trail ran east to Elk River 
canyon, thence up Elk river to Coal creek, up Coal creek to the summit, down 
Marten creek and the West fork of the South fork of Michel creek, across the 
South fork of Michel creek and up a small tributary, to the summit of the 
Rocky mountains. Thence it followed Summit creek to the present site of Crow’s 
Nest station and ran along the north shores of Goose or Island lake and Crow’s 
Nest lake. Then it followed the Middle fork of the Old Man’s river, passing to 
the south of Crow’s Nest mountain and under Turtle mountain, the ‘ Crow’s 
Nest’ of the Indians. The trail then left the Middle fork and went over to the 
South fork of the Old Man’s river where it joined the North Kootenay trail and 
went on by Pincher creek to Macleod. 

“This old trail still exists between Crow’s Nest Station and Coal creek, 
though part of it has been widened out into a waggon road, and is still used by 
hunters and others. The rest of the way it has been practically obliterated by 
the railway and the waggon road through the pass. 

“The period of its greatest use was probably when the N.W.M. Police under 
Superintendent (later General Sir S. B.) Steele were camped on what is now 
the townsite of Fort Steele in 1887. This detachment came in via Golden but 
went back by the Crow’s Nest trail. The late Mr. R. L. T. Galbraith told me 
that when they left he had the contract to pack their impedimenta out over the 
trail to Macleod.” 


Canadian Pacific Railway. About the end of the nineteenth century, the 
Canadian Pacific Railway completed its branch line through the Crow’s Nest 
pass to Kootenay lake. In 1898 the Dominion Government sent out a commission 
to investigate certain charges made in connection with the construction of 
this branch railway. The commissioner was the late Roger C. Clute, afterwards 
a Judge of the High Court of Justice of Ontario. Hearings were held at Leth- 
bridge, Macleod, Pincher Creek, at certain points in the mountains and at 
Wardner on the upper waters of the Kootenay. At that time rails had been laid 
to the banks of the Kootenay opposite Wardner. 
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From Wardner the commission took a river boat downstream to Jennings, the 
steamer bumping into the bank from time to time to drop or take on passengers 
and freight. From Jennings they travelled over the Great Northern Railway to 
Bonners Ferry, where they boarded another steamboat which carried them to 
Kaslo on Kootenay lake. From there another boat took them to Nelson, where 
the hearings closed. The railway was not carried beyond Kootenay lake for 
many years, but recently rails have been laid west to Nelson, connecting there 
with the old Kettle Valley Railway, and creating a through route from Medicine 
Hat to Vancouver. 


Mining. In various documents relating to the Kootenay Valley one finds, 
in a fragmentary form, information about the development of mining. Lead was 
discovered, in what was known as the Blue Bell mine, on Kootenay lake, in the 
early twenties of the last century. The lead was used by the Hudson’s Bay 
Company for bullets, for their own use in hunting and to sell to the Indians. 
In the early sixties of the nineteenth century, according to a report by Dr. R. W. 
Brock, then of the Geological Survey of Canada, 1906, prospectors travelled north 
across the international boundary, attracted by the rich placers of the Cariboo 
country, and tested and worked some of the local streams in the boundary 
country for gold. In 1865 the Dewdney trail was completed from Hope on 
the Fraser river to the placers of Wild Horse and other East Kootenay creeks. 
In the eighties some claims were staked in the boundary district; in 1883 at 
Ainsworth on Kootenay lake, and in 1886, rich ore was discovered on Toad 
mountain near Nelson. In 1887 the news of this discovery had attracted 
prospectors, and a trading post was established at Nelson. These discoveries 
started prospectors along the Dewdney trail, on the lookout for lode ores. The 
first claim located was the Lily May, on the trail itself, discovered in 1887 and 
relocated in 1889. 

The following is taken from an article in the Mining and Industrial Record 
(Vancouver, November, 1927) by its Editor, E. A. Haggen:— 


“Tt is a far cry back to July, 1897, when the writer made his first trip 
through East Kootenay. The prospecting boom was at its height. There was 
then no Crows Nest Pass Railway and the Kootenay Central Railway was not 
even dreamt of. The means of transportation into that then far-off corner of 
British Columbia was by the Canadian Pacific Railway to Golden; then by the 
good ship Duchess up the Columbia river to Canal flat on Upper Columbia lake. 
Tourists who made the trip in those days averred there was nothing like it for 
comfort of travel and magnificence of scenery. The principal calls were at 
Carbonate Landing, 17 miles south of Golden and at Windermere. Carbonate 
Landing was the point of departure for the upper Spillimachene river, where 50 
to 60 miners were engaged in the development of the Crown Point, International, 
Boston and Bennison, Ruth-Vermont Creek, and other properties. The hotel, 
conducted by Charles Cartwright, now of North Vancouver, was running night 
and day. Pack trains were continuously on the trails coming and going. 

“ A fellow passenger on the trip was Hon. R. Randolph Bruce, now (1927) 
Lieutenant-Governor of British Columbia, then making his first acquaintance 
with the country which was destined to become his future home, and centre 
of his later activities in mining and colonization projects. The future Lieuten- 
ant-Governor was on his way to Perry Creek, on his first mining engagement— 
namely, the operation of a test stamp mill for H. C. Hammond of Toronto, one 
of the founders of the firm of Osler and Hammond. Mr. Hammond had taken a 
bond on the quartz property there after examination by Dr. Hardman, M.E., 
of Montreal, who recommended this method of investigation of values. 

“These were the real boom days. The rich strikes at the North Star, 
where horn silver had been found; at the St. Eugene, Sullivan, Stemwinder 
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and Dibble, had been noised abroad and the country was filled with prospectors 
between Canal Flat and Fort Steele, then the boom town of East Kootenay, 
with several saloons running full blast and the bars lined up night and day. 
From Canal Flat transportation was provided by stage which ploughed axle 
deep in dust. The North Star, operated by Messrs. Mackenzie and Mann, was 
the only producing mine. The ore was hauled by waggon in summer and sleigh 
in winter over a road some fourteen miles in length to the steamboat landing 
on the Kootenay river near Wasa; then shipped by steamer to Jennings, 
Montana, where railway transportation to a smelter was available. 

“Neil Curran, later manager of the Portland Canal Short Line Railway, 
and Sir Donald Mann’s mining interests at Stewart, was then superintendent 
at the North Star mine. He was either a ‘canny Scot frae Aberdeen’ where 
they say a Jew can’t make a living, or he did not go much on mining engineers, 
for he wanted Dr. Hardman, then one of the leading mining engineers in 
Canada, to examine and make a report on the North Star mine, and tendered 
him a specimen of horn silver in payment of his professional services. 

“ Jim Cronin had recently acquired a half interest in the St. Kugene mine 
and secured the necessary funds for preliminary development, which he was 
then carrying on. The other principal properties under development were the 
Sullivan and Dibble group. Sir George E. Foster was president of the latter 
company and was on a visit to the mine at the time. He was tendered a banquet 
at Fort Steele, the writer being among the invited guests. As Sir George was 
a noted teetotaller, the beverages were confined to tea and cold water, rather a 
novelty at a banquet in those days. 


West Kootenay. “ West Kootenay was then the leading mineral produc- 
ing section of British Columbia, with Slocan and Rossland at the height of the 
boom, and an output valued at around $6,000,000 a year. Six years ago East 
Kootenay assumed the role of the richest producing section of British Columbia, 
with an output to-day of about $34,000,000 or over fifty per cent of the entire 
mineral production of all mining districts of the province put together. That 
position will be maintained indefinitely. To-day East Kootenay boasts of the 
largest silver-lead-zinc mine in the world, with a probable reserve of about 
100,000,000 tons of ore; the largest dividend-paying mine in Canada; the largest 
concentrating mill in the world for silver-lead-zine ores; the second largest mill 
in British Columbia for the treatment of similar ores; the largest coal mines 
in Western Canada; and it is the only producer of metallurgical coke in Western 
Canada. Great as are these achievements to-day they will probably prove but 
the foundation of much greater things in store for the future development of the 
district in view of the fact that the eyes of the world’s mining industries are 
set upon it as one of the greatest storehouses of mineral wealth. 


Coal Fields. ‘“ No section of British Columbia presents such a variety of 
mineral resources. The coal fields of the Crows Nest Pass cover an area of 
370 square miles, with reserves estimated by the Geological Survey at 
56,878,000,000 tons of bituminous coal of high quality. The Flathead valley is 
a promising oil field. Phosphate rock deposits occur at Fernie, gypsum at 
Bull river, hot springs and radio-active mineral waters at Fairmont, Sinclair 
pass and Canoe river, limestone suitable for chemical and fertilizer purposes 
at many localities, asbestos at Golden, barytes at the Giant mine of Spillima- 
chene, sodalite at Ice river, slate suitable for building construction at Kicking 
Horse pass, pyrite and pyrrhotite as sources of sulphur for the manufacture of 
sulphuric acid as produced at Trail. Metallic minerals include gold, silver 
copper, lead, zinc, bismuth, arsenic, tungsten, tin, cadmium antimony iron 
and titanium.” 

_ In discussing mining development in British Columbia, Dr. Dale L. Pitt 
in the article already quoted, says: “Though we cannot follow each rush, it 
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is essential that we give more than passing attention to the Kootenay dis- 
coveries, because these were primarily responsible for the opening up of the 
eastern part of the province. Spokane, Lewiston and the Boise Basin were 
quite well populated at the time with many miners attracted by gold in Idaho. 
When rumours of gold north of the international boundary reached them, and 
when the gold was actually exhibited, along about 1863, in Spokane, a wild rush 
was immediately started. 

“The natural means ot access to this new country north of the forty-ninth 
parallel was from Lewiston, Idaho, up through Spokane, along the valley of the 
Kootenays up to where Cranbrook is now located, and thence on up the 
Kootenay to Wild Horse creek. By 1864 over one thousand people were con- 
eregated here and a real little city started. Practically all supplies came from 
the United States, with Lewiston, Walla Walla and Umatilla furnishing the 
bulk, and even distant Salt Lake City sending in cattle. 


Wild Horse Creek.—‘ Wild Horse creek was rich, and the 100 rockers 
working on the creek in 1864 averaged from two to six ounces of gold daily, 
and some claims were producing up to $1,000 per day. Its life was short, how- 
ever, and fickle fortune took away most of its miners up to the Big Bend — 
country. The stories of this country were spread far and wide, and a rush of 
even bigger proportion than Cariboo was on. Men swarmed in from all sections 
of British Columbia, and from all the country to the south. Their faith and 
hopes were unbelievable, in spite of many efforts to make the real facts known. 
Mining was again opening up and populating the province. The bubble soon 
burst, however, and the inevitable exodus started. This was a terrible blow to 
British Columbia and for many years the bad effects of it were felt. There 
was, however, a great deal of good to come from this immigration. Men finding 
no gold on the Big Bend, swarmed over other creeks, and commenced scouring 
the hills in search of gold in place, and out of this came the discovery and 
development of a far greater wealth—that of lode mining. 


Blue Bell Mine. ‘ The first lode mine, the famous old Blue Bell, was 
discovered in 1882 by prospectors from Bonners Ferry who made their way 
down the Kootenay and along the east side of Kootenay lake. Litigation, over 
trying to apply placer-mining law which did not permit more than seventy-two 
hours’ absence from a claim, and finally murder, marked the early history of 
this property. The complex nature of the ore and the limited development of 
the art of ore-dressing in that early day were responsible for many years of 
delay and much disappointment at this property. 


Silver King. “Then came the Silver King, on the west arm of Kootenay 
lake, from which the first forty-ton shipment, made in 1889, gave three hun- 
dred ounces of silver to the ton. This brought at least 250 prospectors into the 
district immediately and Nelson soon sprang up as a result. By 1892 the 
Columbia and Kootenay Railway, connecting Nelson and Robson, was built, 
and in 1895 the Nelson and Fort Shippard railway gave this country connec- 
tions to the entire United States railway system. In Nelson, within a short 
time, a smelter was built to treat up to 280 tons of copper ore and 100 tons 
of lead ore per day. Construction of a lead smelter soon followed at Revel- 
stoke, and another at Pilot Bay on Kootenay lake, both to serve this district. 
With smelters constructed, another milestone in the building of the Province and 
its industry was passed.” .... 


Slocan. “The completion of the Canadian Pacific Railway’s main line 
in 1885 opened much of the mining country that previously could not be profit- 
ably worked, and great volumes of freight were made available for the rail- 
way. In the early nineties, the whole eastern part of the province was alive 
with prospectors. In 1891, Andrew Jardine returned from Ainsworth with 
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high-grade lead-silver ore from the Blue Ridge Mountains, and the wildest 
rush of all commenced to the Slocan. Such towns as Three Forks, Kaslo, Slocan, 
and New Denver soon sprang into existence. The Slocan, Star, Payne, Ramb- 
ler, Cariboo, and others began adding their wealth to the country and build- 
ing it up. 


Sullivan Mine. “Then came the North Star near Fort Steele, the St. 
Eugene at Moyie, and the now famous Sullivan near Cranbrook. Each had its 
day and did its part. Even the Sullivan seemed to pass after a short shipping 
program. Few realized then what modern developments held in store for the 
Sullivan. Its complex ores seemed useless, and it appeared that they would 
never be mined and separated into marketable and profitable metals. But 
we find the scientific methods of treating these ores and the modern art of 
smelting them rapidly opening the way to their recovery. ‘The ingenuity 
and industry of man, coupled with the magic of capital, unlock vast store- 
houses of wealth. The science of mining and metallurgy builds mighty plants, 
employs thousands of men, and becomes the backbone of industry.” 
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III 
RECLAMATION DEVELOPMENT 


The history of attempts at reclamation in the Kootenay Valley goes back 
to the early eighties when a British sportsman, W. A. Baillie-Grohman, became 
interested in the subject and built a canal between the headwaters of the 
Columbia and the Kootenay at what was afterwards known as Canal Flats. 
Replying to a statement in the Victoria Daily Times by Mr. J. P. Forde of the 
Dominion Public Works Department in January, 1922, in which he said that 
the canal “was built in order to turn part of the Kootenay river into the 
Columbia to enable the North Star steamer to bring ore from the North Star 
landing at Fort Steele to Golden,” the wife of Mr, Baillie-Grohman, who 
had been out to British Columbia with him, published the following state- 
ment :— 


Baillie-Grohman and Canal Flats. ‘The first intention of the builders 
of the canal was to turn the waters of the Upper Kootenay into the Columbia 
to help in preventing the overflow of the lands lower down the Kootenay. 
It was part of the scheme intended to reclaim the whole of the bottom lands 
of the Kootenay lake district. The other part of the scheme was to widen 
the narrows at the head of the lake to give free passage to the waters leaving 
the lake. 

“The North Star was a name quite unknown at the time this first 
Kootenay reclamation scheme was thought of. 

“Ww. A. Baillie-Grohman came as a sportsman into the Kootenay in the 
early eighties looking for mountain goat and sheep. He was at once struck 
with the fertile bottom lands of Kootenay lake and wondered if it would not 
be possible to reclaim them. He foresaw at once the great future value of 
these lands of rich alluvial deposit. Wandering up and down the Kootenay 
Lake and river, he saw what he thought would be one means of partly reliev- 
ing these lands of overflow, to widen the narrows, at or near the place where 
Nelson now stands I believe. Then he came to the Upper Kootenay and to 
the flat between that river and the Columbia and felt there was another way 
to help in reclaiming these lands by turning the Kootenay into the Columbia 
at this point, or at any rate diverting a considerable volume of water. 

“He then brought out a competent English engineer who went fully into 
the matter on the spot and confirmed Baillie-Grohman’s idea as feasible. 

“Then he went to Victoria, placed the scheme before the Government and 
got a large concession of lands in both Kootenay Valleys on the condition that 
he carried out these two schemes, which were thoroughly approved of by the 
then Government. A paragraph in the concession also gave him the right to 
a grant of 350 acres of land for every settler brought in to the country. At 
that time Kootenay was little known or thought of and British capital and 
settlers were looked upon as necessary for the good of the Province. With this 
concession in his pocket, Baillie-Grohman got together a few friends with more 
money in the bank than he had, scraped together all he could of his own and 
started work on the canal and on surveying. 


Kootenay Valley Company. “ He soon found out that more capital would 
be needed and then formed the Kootenay Valley Company. The canal was 
begun, Kootenay came to be talked of and the Canadian Pacific Railway heard 
with horror that the waters of the Kootenay were to be turned into the Colum- 
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bia, which river was already giving their line considerable trouble at high water. 
An appeal against the canal was made to’ the Dominion Government. The 
Dominion Government then came down on the provincial authorities, asking 
what right they had to deal with waterways. The canal works were ordered 
to stop. Already the Kootenay Company had expended much money in pre- 
liminary work in surveying, etc., and buying machinery when this belated order 
came, Baillie-Grohman protested all outlays must bg made good, etc., and 
damages given for withdrawals of concession. So the Chief Commissioner of 
Lands and Works, Victoria, was on the horns of a dilemma, anger of the powers 
in Ottawa and the Canadian Pacific Railway and a serious misunderstanding 
and litigation with English capitalists. 

“The outcome was a compromise. The canal should be continued. It 
could be made a navigable canal with a lock, but the company could go no 
further than this. My husband pointed out to all that considerable sums would 
have to be spent on clearing and deepening the channel, where the canal entered 
the Columbia lake or no navigation would be possible, and he could not under- 
take that. The Government said they would see to that. So the Kootenay 
Company carried out their part of the work, the lock and the canal was built. 
I fancy the clearing by Government has never yet taken place. 

“The concession of land in the Upper Kootenay was obtained by the 
company and they took no further interest, the canal they had no wish to 
build except as a drainage for their lands. There were no profits coming in to 
the company at this stage and ever fresh outlays and the directors at home 
felt nervous. The Chief Commissioner in Victoria was also nervous. Questions 
were being asked about valuable lands given away and no reclamation being 
done. However work was begun in Lower Kootenay on the narrows, in the 
middle of which the company threw up their hands and cried halt and left 
Baillie-Grohman to pay that season’s work on his own. Then they announced 
they had passed over their rights to the Alberta Exploration Company. 


Alberta Exploration Company. “ The British Columbia Government only 
would give its consent to the transfer on condition of the clause re settlers being 
eliminated and further that they should have Government appointed engineers! 
The Alberta Company were ready to do this but Baillie-Grohman on hearing 
that it was proposed to thus alter an important clause in the concession and by 
the said engineers to dam the banks of the river before it entered the lake, saw 
that endless sums would be wasted and the company might expend hundreds of 
thousands uselessly, and on these conditions refused to go on working as the 
company asked him to, as their manager. It was a sad man with a heavy heart 
that left British Columbia in 1898. He had worked hard at his scheme for some 
nine years, he loved the country, but could not bear to see others who knew 
nothing of the country come in and as he said wreck his plans. 

“ Many years later he was asked to come and advise the company who had, 
as he prophesied, squandered money uselessly, and told him that they realized 
he was the only man that had seen what really should have been done and 
asked if he would go back and look after things for them. 

“He felt he could not take up the strenuous life again and had already 
settled down in his home in a country not unlike British Columbia and devoted 
himself to literature and other pursuits. During the war he had news of 
British Columbia from those who came over to help in the great war and was 
delighted to hear the Kootenay reclamation scheme was again on its feet or 
being resuscitated. He had hoped to induce his friend Theodore Roosevelt to 
make a trip to Kootenay with him after the war and to interest him in the 
reclamation idea, but Roosevelt also ‘went West’ before peace was signed 
and Baillie-Grohman followed him to happier hunting grounds last November 
It would be a graceful tribute if the flat in future could be named Grohman 
Flat as it was called in my day. He built the first shanty there, ran the first 
saw mill, the first store or “Swap House,” was the first postmaster and the 
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first J.P. of Kootenay. He once remarked a mountain was named after him 
in the country because it was the only one he had not been up! | 

“By his writings he did much to open up the country in these early days 
and many of the early settlers came in owing to him. It should be noted that 
it was only under considerable pressure and much against his will that he ever 
undertook to make a navigable canal with a lock out of what was to have been 
a drainage ditch. That its usefulness was negatived by the Government neglect- 
ing to do their part of clearing the entrance to it from the lake side, and that 
they utterly neglected the keeping of the lock or canal in repair, which they 
undertook to, I hear was silting up rapidly a few years after its construction, 
was no fault of Baillie-Grohman. 

“TY can vouch for the accuracy of the above account as I was at the flat 
at the time and interested in the reclamation scheme from the beginning to 
the end and through being commissioned to write reports home to the directors 
and to frequently interview the Chief Commissioner of Lands and Works for 
Baillie-Grohman was able to see what was going on behind the scenes, which 
to a tenderfoot as I was then, was both wonderful and amazing.” 


A. S. Farwell. In July, 1883, the Chief Commissioner of Lands and Works 
of British Columbia instructed Mr. A. S. Farwell to proceed to the Kootenay 
bottom lands lying between the international boundary and Kootenay lake 
and to “make such surveys as may be necessary to enable you to report 
upon the extent and character of the valley on each side of the river, the 
approximate area of the lands subject to overflow and the average depth of 
floodwater, and upon the nature and magnitude of the operations necessary to 
reclaim the submerged lands, together with any information bearing on the 
subject which you may gather.” 

Mr. Farwell, accompanied by Mr. J. M. Sproat, arrived at Sand Point, « 
small railway town on the north shore of Pend d’Oreille lake, where they were 
met by Mr. Baillie-Grohman with whom arrangements had been made to pro- 
vide them with transport, etc. They arrived at Bonners Ferry July 20, and 
after some three months spent in surveying and observing conditions, in the 
Kootenay basin, Mr. Farwell arrived back at Bonners Ferry on October 28, 
en route to Victoria. 

“The report, following a brief summary of his instructions and movements 
for the season, is subdivided into the following sections: “ Kootenay River,” 
“The Kootenay Bottom Lands,” “The Soil,’ “Climate,” “ The Foothills,” 
“Kootenay Lake,” “The Outlet,” “Reclaiming the Kootenay Bottoms,” and 
finally “ The Kootenay Mines.” | 


Reclamation. Under the heading “ The Kootenay Bottom Lands” Mr. 
Farwell considers the area of land available for reclamation purposes. He states 
that a successful reclamation scheme would benefit the lands subject to over- 
flow, to the south of the international boundary line, as much, if not more, than 
those lying to the north of the line. He roughly estimated the bottom lands 
in Idaho territory at about 65,000 acres, and the bottom lands subject to over- 
flow between the boundary and Kootenay lake at 45,000 acres, exclusive of 
rivers, sloughs and permanent lakes. 

Mr. Farwell stated that there were four principal flats in the Canadian 
section as follows:— 

No. 1—on the right bank of Kootenay river between the boundary and 

Goat river, 9,000 acres; 
No. 2—on the right bank of the river between Goat river and the lake, 
15,000 acres; 

No. 3—on the left bank from the boundary northward six miles, 8,000 

acres; 

No. 4—from the last flat to Rocky Point, 8,000 acres. 
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In addition to these he referred to the big island at the mouth of the river 
containing about 5,000 acres. Flat No. 3 above is the area now known as the 
Reclamation Farm. 

Mr. Farwell states that the work of reclaiming these lands will be expensive 
and difficult. He considers two different methods of doing this—one by 
enlarging the outlet of Kootenay lake at the narrows (Proctor narrows) and at 
the first “Rapids” (Grohman rapids), and the other by diverting the flow 
of the upper Kootenay river into the Upper Columbia lake at what is now known 
as Canal flats. 

With regard to the latter he briefly refers to the probable effect this’ 
additional water might have on the low lands of the Upper Columbia river. He 
states that Major Rodgers, Chief Engineer of the Pacific Division of the 
Canadian Pacific Railway, informed him that he saw no objection to such a 
work being undertaken so far as it would interfere with his railway bridges 
on the Columbia, these structures having to be placed at such a height as to make 
the question of a little water more or less a matter of no consequence. 

Mr. Farwell stated that enlarging the outlet would no doubt materially 
assist in reducing the height of the water in Kootenay lake but to thoroughly 
reclaim the bottom lands he was of the opinion that it would be necessary to 
divert the Upper Kootenay into the Upper Columbia lake. 


British Columbia Government. In a public notice issued by the British 
Columbia Government in November, 1885, it is stated that “in consequence of 
an agreement entered into between the Government of British Columbia and Mr. 
Grohman for the reclamation of the Kootenay bottom lands, the lands situated 
at either side of or near the Columbia river may be henceforth subject to an 
increased overflow on account of the diversion of the Kootenay river or portion 
thereof, from its bed or channel into the Columbia lake. All persons intending to 
preempt or preempting land in the vicinity of the Columbia river will therefore do 
so upon the above understanding and at their own risk.” 


Canadian Government. In a report dated August 25, 1886, the Committee 
of the Privy Council of Canada says:— 


“On a Memorandum dated 20th August, 1886, from the Minister of Public 
Works stating that Mr. Wm. A. Baillie-Grohman, acting on behalf of a company 
known as the “ Kootenay Syndicate, Limited,” has represented to the Govern- 
ment that his company has obtained from the Government of British Columbia, 
in order to promote the early development of Kootenay District, a partially 
free grant of the swamp and bottom lands lying along the Kootenay river, in 
the province of British Columbia, on the condition that the lands shall be 
reclaimed from overflow and colonized within a limited time, and that, to 
effect this, permission has been given, subject to the consent of the Dominion 
Government, to construct a canal between the Upper Kootenay river and the 
Upper Columbia lake (a distance of about one mile), and to lower the level of 
Kootenay lake by widening and deepening its outlet—and Mr. Grohman now 
applies for the consent of the Dominion Government. 

“The Minister further states that his Chief Engineer reports that the 
object of the first work is to make a continuous steamboat navigation between 
Golden City station on the Canadian Pacific Railway, Kootenay City at the head 
of Columbia lake, and down the Kootenay to the boundary line, or so far as that 
river is navigable, making a total distance of navigable water of about 200 
miles; that objections to the scheme having been raised by residents on the 
Columbia on the ground that their lands would suffer by turning the Kootenay 
waters into the Columbia River, Mr. Grohman has so far modified his scheme as 
to ‘offer to guarantee, under pain of forfeiture of permissions given, that his 
Company shall so construct its works, viz.: the canal and the widening of the 
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Kootenay’s outlet, that the level of the Kootenay shall not at any season 
of the year or at any point of its course, be lowered below the ordinary low- 
water level at present in existence, and that with reference to the canal he is 
prepared to undertake, under a suitable penalty, to keep the gates or lock of 
the canal permanently closed after the last day of August, except at such 
intervals when steamers and other craft may pass through the canal. 

“That his Chief Engineer further reports that ‘Having gone through the 
papers in this matter and received from Mr. Grohman his explanation of the 
wishes of his company and the works to be executed by it,’ he, the Chief 
Engineer, ‘is of the opinion that the permission asked for might be granted, 
reserving to the Crown the whole of the rights in the navigation of the rivers 
mentioned, and not permitting Mr. Grohman or his company to assume any 
control or the right to interfere with the navigation of the river by other persons 
or companies, except in so far as the payment of tolls or dues for passing 
through the canal between the Kootenay and the Columbia, which tolls and 
dues should be subject to the approval of the Governor in Council.’ 

“The Minister, upon the report of his Chief Engineer, recommends that 
permission be given to Mr. Grohman to carry out his modified scheme, subject 
to the conditions mentioned by the Chief Engineer. 

“The Committee advise that permission be given accordingly.” 


Creston Board of Trade. In a pamphlet published by the Creston, British 
Columbia, Board of Trade about 1918, the statement is made:— 


“Tn the year 1885, Mr. W. A. Baillie-Grohman secured a concession from the 
Provincial Government to reclaim these lands. His plan was first to divert the 
Kootenay river into the Columbia at Canal Flats at which point the two rivers 
are less than a mile apart. A canal connecting the two waterways, with lock 
gates, was built, but the plan was never put to the test. At that time the 
Canadian Pacific Railway were building their main line into the Columbia 
Valley in accordance with the surveys which did not consider the possibility 
of the diversion of the run-off from about 1825 square miles of the Upper 
Kootenay river watershed, into the narrow gorges through which the Columbia 
flows. The proposed turning would have necessitated changes as great as they 
would have been costly, and the Provincial Government, on the protest of the 
railway company, recognizing the mistake which had been made in granting the 
concession, immediately annulled it. After the abandonment of this method of 
reclamation, Mr. Baillie-Grohman began excavation work at Grohman creek, 
but this later was given up, Mr. Grohman realizing, as he says, that he had 
bitten off more than he could chew. In 1893 an English company, known as the 
Alberta and British Columbia Exploration Company, Limited, to which Mr. 
Baillie-Grohman had turned over his concession, misled by incompetent advice, 
based on insufficient data, abandoned altogether the widening of the outlet, and 
expended considerable sums in an attempt at partial reclamation by means of 
dykes. The levees constructed were of insufficient size and cross-section and were 
crevassed in numerous places by the first flood. For many years interest has 
been displayed in the drainage of the Kootenay Valley, both in Idaho and 
British Columbia, and a number of reports have been submitted, but, as a rule, 
the conclusions have been based on insufficient data.” 


Kootenay Valleys Company. Following the construction of the canal, it 
was surrendered to the British Columbia Government, and the Kootenay Syn- 
dicate, Limited, transferred all its remaining rights under the indenture of 
October 30, 1886, to the Kootenay Valleys Company, Limited. The canal it 
appears was finished in 1889, and thereafter it seems Mr. Baillie-Grohman had 
difficulty with the English company. He entered into a contract to enlarge the 
outlet of Kootenay lake at Grohman creek at a cost of $10,000. 
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Alberta and British Columbia Exploration Company. This company 
employed Mr. T. S. McVittie, P.L.S., to make a survey of the bottom lands 
between the international boundary and Kootenay lake which the Kootenay 
Syndicate, Limited, had planned to reclaim. This was about 1890, and about 
45,000 acres were involved. An examination and estimate was also made about 
the same time by Mr. G. A. Keefer for the same company. 


In 1891, following these reports, the Kootenay Valleys Company, Limited, 
agreed to transfer their interest in the reclamation of the above-mentioned lands 
to the Alberta and British Columbia Exploration Company, Limited. By an 
indenture between the province of British Columbia and the last-mentioned 
company, it was agreed that the company should within six months commence 
and diligently prosecute the work of reclamation until those portions “ subject 
to overflow shall by reason of the company’s reclamation works become fit for 
agricultural settlement; and thereafter such reclamation works shall be main- 
tained by the said company in good and sufficient repair for ten years.” 
Reclamation was to be effected by diking or otherwise, subject to the approval 
of the Chief Commissioner of Lands and Works. The province agreed to issue 
Crown grants to bona fide settlers to the amount of 480 acres. T his was not to 
apply to 1,813 acres set aside as Indian lands. 


Boundary Creek. Following the indenture of September 26, 1891, between 
the province and the Alberta and British Columbia Exploration Company, the 
latter confined its operations to that portion of the area now known as “ The 
Reclamation Farm”. These operations, carried out over a period of years, 
resulted in a considerable change in the location of the lower portion of the 
bed of Boundary creek. According to the plans of early surveys Boundary 
creek originally entered Canada near the foothills on the west side of the 
Kootenay Valley but immediately returned to the Idaho side of the boundary 
only to turn northward once more and flow northeasterly through the southern 
portion of what is known now as the Reclamation Farm. Apparently its course 
was never surveyed throughout the low lands of the Reclamation Farm but 
it is shown again to the northwest of the unsurveyed portion. It flowed north- 
ward beyond the northern limit of the farm and entered the Kootenay river 
some seven miles beyond the farm. It would appear that the course of this 
creek shifted from time to time as several different dry watercourses and 
apparent creek beds have been reported at diferent points in the farm. 

Without at this point attempting to follow further the steps that led up to 
the applications to the Commission on behalf of the Creston Reclamation Com- 
pany and the Trustee in Bankruptcy of the Kootenay Valley Power and 
Development Company, Limited, it will be convenient to consider several later 
investigations in connection with the reclamation of Kootenay flats. 


Otto Weile. In 1905 private interests represented by C. C. Reeder of 
Spokane, Washington, engaged Otto Weile, Consulting Engineer, Spokane, to 
investigate the feasibility of reclaiming Kootenay flats. He reported that the 
scheme was practicable, provided the outlet of the lake was enlarged, control 
works provided there and a dike built at the head of Kootenay lake to prevent 
the flooding of the flats by the backing up of flood waters of the lake. 

It appears from Mr. Weile’s report that in his view the proper and adequate 
reclamation of Kootenay flats required two major operations, the construction of 
dikes on the flats to keep the water off the land and the enlargement of the lake 
outlets to protect against high water. He was also of the opinion that a 
control dam in the outlet ‘“ would retard the flow of water as it receded in the 
fall and winter months and have a tendency to make the lake a reservoir which 
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would, of course, be a benefit to the power plant, and would in no way injure 
the interests of navigation, the people at Nelson, or the owners of Kootenay 
flats.” 


H. F. Meurling. In 1912 the Government of British Columbia engaged 
Mr. H. F. Meurling, Civil Engineer, to investigate the feasibility and cost of 
reclaiming Kootenay flats. In submitting his report in 1913 to the Minister 
of Lands of British Columbia, Mr. Meurling stated that complete reclamation 
of the flats depended upon controlling the level of Kootenay lake by the build- 
ing of control works at the natural control in the outlet of the lake, that is to 
say the rapids below Grohman creek, by deepening and enlarging the channel 
above and below such points of control, and by improving the drainage channels 
in the flats. 

Mr. Meurling said in his report, “ The main obstruction (in the outlet of 
Kootenay lake) must therefore be below Nelson, British Columbia, and not on 
the West Arm, as former investigations seem to indicate, and this obstruction 
I found to be the natural dam forming the rapids below Grohman creek. . . 
This dam consists of boulders massed across the river, and forming a crest over 
which the water flows, and three narrow channels forming the rapids at low water. 
This dam prevents the lowering of the surface of the lake further than to the level 
of its crest, and is therefore to be considered the key to the whole proposition. 

Mr. Meurling outlined a plan by which he believed it would not only be 
possible to dispose of the flood water and always balance inflow and outflow 
but also to control perfectly the level of the lake at any time of the year. This 
plan called for a dam at some point below Grohman Rapids, which would take 
the place of the present natural obstruction and be so fitted with locks and 
gates that by opening or shutting these it would be possible to pass a maximum 
or minimum of water. 

In regard to the effect of these gates he says: “ In the winter the lower gates 
would be kept shut and the upper open only long enough to allow of passage 
through of the more or less constant low water flow, but as soon as the flood 
water from the mountains in the spring begin to raise the level of the lake the 
lower gates would be opened to allow passage through of an amount equal to 
the increased inflow, whereby the inflow and outflow would always be kept 
balancing. 

“The level of the lake would thus be kept at a constant stage, that is the 
present low-water stage, and all flooding of the flats would be prevented. 

“As soon as the extreme flood has passed the gates would gradually be 
shut down again and in the fall and winter only the ordinary flow kept running. 

“This general outline is the plan by which I proposed to solve the problem 
of reclamation and disposal of the flood water.” 

Mr. Meurling expresses the view that “‘ this natural dam controls the lake 
level at low as well as at high water and through it or a similar one must the 
lake be controlled if success with reclamation is to be expected.” 


Channel Improvements. In regard to channel improvement work in the 
flats, Mr Meurling says: ‘“ The satisfactory disposal of the flood water is, how- 
ever, not wholly solved by the construction of the controlling dam on the West 
arm as certain parts of the flats are subject to flooding from breaks in the 
channel and river banks as well as drainage off the bounding mountain sides. 

“Tt is seen from the contour plan of the flats that flood water from the 
creeks and rivers running down the mountain on both sides of the flats has cut 
distinctive channels on both sides of the Kootenay river which channels serve 
_ as drainage canals for the floods from Goat river, Duck creek and smaller creeks 
on the east side and Boundary creek, Corn creek, and Summit creek on the 
west side. 
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“The floods from these creeks are earlier than the flood from Kootenay 
river, a fact which can be taken advantage of by the cleaning out and straight- 
ening out of these channels so that this flood water is carried down to the lake 
and disposed of before the flood from Kootenay river has begun in earnest. 

“Tt is therefore necessary to clean out and dredge part of Goat river, Goat 
river slough, Duck creek channel through Duck lake and under the C.P.R. 
bridge, on the east side and Boundary creek channel, Nicks channel, Corn 
creek, and Summit creek on the west side, together with some cleaning out of 
the main river and its east branch from logs, etc., along the banks to protect 
the same and prevent damage as much as possible from scouring.” 


Jones and Ramser. In 1915 and 1916 the United States Department of 
Agriculture made an exhaustive investigation of the feasibility of reclaiming 
Kootenay flats in Idaho. Messrs. L. A. Jones and C. E. Ramser, drainage 
engineers of that department, carried out the field work and submitted their 
report in May, 1917, to Mr. S. H. McCrory, Chief of Drainage Investigations. | 


The Drainage Problem. In this report Messrs Jones and Ramser say: 
“The existing flood conditions in the Kootenai valley are caused by the high 
water stages in Kootenai lake, together with the inadequate capacity of the 
present river channel. To obtain relief the amount of flood water must be 
reduced sufficiently for the channel to carry the flow, or an adequate channel 
must be provided to carry the excess water, either below or above the ground. 


Run-off. ‘“ With reference to the 1916 flood, the maximum stage of the 
Kootenai river occurred on June 22nd; on that date a reading of 32°85 was 
obtained on the Bonners Ferry highway bridge gauge. The discharge of the 
river, as measured: at the maximum stage, was about 126,000 cubic feet per 
second. This means that for any system of complete protection of the Kootenai 
valley lands against over-flow like that of 1916, it would be necessary to pro- 
vide means for the removal of the above-named discharge, plus that which 
enters the river between Bonners Ferry and the international boundary. 


The 1916 Flood. ‘“ Owing to the fact that the river banks are several 
feet higher than the bottoms, it would be necessary to place the levees on this 
high land, immediately adjoining the river. Where a river is so confined between 
levees its flood levels are raised, and in this case the level of Kootenai lake 
also would be raised if the capacity of the West arm were not increased. It 
was estimated that for the 1916 flood the amount of storage water over the 
river bottoms would have raised the level of the lake about two (2) feet if the 
flood had been confined to the river channel between levees.” 


Reducing Stages of Kootenay Lake. “ Investigations were made to deter- 
mine the effect upon the flow in the Kootenai river to be obtained by lowering 
the level of Kootenai lake, this to be accomplished by enlarging the capacity of 
the West arm, the outlet of the lake. Except at four points the West arm varies 
from one-quarter of a mile to over one mile in width. Contractions at these four 
points greatly reduce the capacity of the channel. To increase the capacity the 
contracted sections would need to be enlarged greatly. 

“Tt was found that if the level of the water at Porthil 
feet below the maximum stage for the 1916 flood, the mie ti wie ene 
would be considerably increased for a short distance but not sufficiently to 
enable the present river channel to carry all of the flood water.” iy It 
can be seen from these curves that the effect upon the capacity of the river, to 
be obtained by lowering the lake, decreases very appreciably with the distance 
up the river, and that near Bonners Ferry the effect is to lower the water surface 
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about 14 feet below the stage as computed for the leveed channel where the 
lake is not lowered. In order to protect against such floods as that of 1916, 
it is seen that even if the water level were lowered five feet at Porthill, levees 
still would be required along the greater portion of the river banks. 


Diversion of the Upper Kootenay River at Canal Flats. “If in addition 
to this work (proposed Canal Flats diversion referred to hereinafter) the West 
arm of the lake were enlarged, the river channel would then be capable of hand- 
ling the reduced flow of all the floods except those of 1894, 1903 and 1916, or all 
but three floods in the past twenty-three years. Upon this basis one flood in 
about eight years could be expected. Finally if in conjunction with the diver- 
sion of the Upper Kootenay river and the enlargement of the West arm, levees 
were constructed along the river, complete protection could be obtained against 
all such floods as have occurred during the past twenty-three years.” 


Plans Considered. Eight possible plans were investigated by Messrs 
Jones and Ramser; four for practically complete, and four for partial reclamation 
of Kootenay Valley lands; and four separate and distinct methods of controlling 
or reducing the floods of the Kootenay river formed the basis of these investi- 
gations. Various combination of these four methods make up the eight plans. 
The four methods are:— 


(a) System of levees; 

(6) Enlarging West arm of Kootenay lake; 
(c) Diversion of Upper Kootenay river; 

(d) Closing openings in the river banks. 


Plans involving (b) were not recommended at the time because of the 
high cost and the probable delay which would be involved in obtaining the 
co-operation of the Canadian Government. 


Conclusions. The following are the conclusions of Messrs. Jones and 
Ramser:—‘‘Plans Numbers 1, 2, 3 and 4 involve the use of levees. Owing to 
existing conditions the levees would have to be built directly on the banks of the 
river. The effect would be to raise the flood level and greatly increase the 
velocity of the current. On account of the many bends in the river and the 
position of the levees on the banks it is questionable whether the levees would 
withstand the effect of erosion and the tendency to undermine and cave at the 
banks. Also the cost of proper maintenance for such a levee system would 
certainly be very high. | 

“In plans Numbers 2, 4, 5 and 6 is included the enlarging of the West arm 
of Kootenai lake to effect a lowering of the level of the lake and thereby increase 
the hydraulic gradient and the capacity of the Kootenai river above. This work 
alone would not give complete reclamation to the Kootenai Valley land. Only 
that part of the valley in Canada and a small portion of that in the United States 
would be protected against overflows without the use of levees, provided the 
maximum stage during the flood of 1916 at Porthill could be lowered 5 feet. 
Owing to the lack of cross-sectional data respecting the river between Porthill 
and the lake, the amount that the water could be lowered at Porthill could not be 
determined closely. The lack of similar data for the West arm of Kootenai lake 
makes it impossible to prepare a close estimate of the necessary amount of en- 
largement or of the cost of the work. Should it be decided to adopt any one 
of the plans in which this work is included, it is advised that the missing data be 
obtained and a more extensive study made. 

The engineers recommended the adoption of Plan No. 7 involving: (a) 
closing of openings in the river banks and construction of levees along the larger 
creeks; (b) construction of interior drainage ditches with sluice gates and 
pumping plants; and (c) diversion of Kootenay river into the Columbia at 
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Canal flats. In case of delay on the part of the Canadian Government in 
making the diversion at Canal flats the engineers recommended the carrying 
out of the other features of the recommended plan. This constituted Plan No. 8. 

“Tt is possible that satisfactory interior drainage could be secured in most 
of the districts without the use of pumping plants, in view of the light rainfall and 
the conditions favourable to high absorption by the soil. However, there may be 
considerable seepage from the river during high stages which would require the 
use of pumps. It is believed advisable to experiment for one year without the 
pumping plants, and then if it is found necessary to install them, it can be done.” 


W. G. Sloan. In 1921 the Reclamation Commission of the State of Idaho 
arranged for a study of the feasibility and cost of reclaiming Kootenay flats, to 
be carried out by Mr. W. G. Sloan. Mr. Sloan assembled all the available data 
from previous investigations and basing his studies thereon reached certain con- 
clusions with respect to the feasibility of the reclamation proposals which he 
embodied in a report submitted to Mr. W. G. Swendsen, Commissioner of 
Reclamation for the State of Idaho. 

All of Mr. Sloan’s studies and calculations had as a basis the control, within 
certain limits, of the level of Kootenay lake which was to be effected by enlarg- 
ing the lake’s outlet and the construction of control works therein. In this con- 
nection Mr. Sloan states:— | 

“The real outlet of Kootenay lake is between Nelson and Granite where 
a large fall is available at both high and low water stages. Whether all of this 
fall is concentrated at Grohman Rapids or is scattered throughout the reach of 
three miles is not known since topography is only available for short reaches at 
Grohman and Granite. At low water several rapids can be seen below Grohman 
but these are probably submerged at high water. It is certain that there is at 
least 5 feet of fall concentrated at the Grohman rapids. 

“Any plan which calls for holding the level of Kootenay lake at a fixed 
elevation must necessarily involve the removal of the rapids at Grohman in 
order to get the required capacity in the West arm. Before this can be done, 
however, it is essential that some means be found for controlling the lake level 
so that its present low water elevation can be maintained, for if the rapids were 
removed without this control the level of the lake would be so low that navigation 
would be seriously interfered with. ih 

“The only practical location for such a control is at Granite. Here a rough 
rock ledge extends across the entire channel and creates a fall of 17 feet. The 
topography taken at the dam site does not cover all of the territory which should 
be examined before a dam location is determined, but it is apparent that no trouble 
will be found in choosing an excellent dam site with good foundations. The 
required structure would only be a series of gates so arranged that the maximum 
flood can be passed without raising the flood height above the desired lake level 
and will permit of holding the lake at present low water level. 

“My present impression is that these gates should probably be of the 
rolling dam type such as were used by the Reclamation Service on the Grand 
river diversion dam near Grand Junction, Colorado. This type permits a 
minimum number of piers and has the advantage of extreme ease of operation. 
The details of the whole design, however, must be left for future consideration 
In order to pass the maximum floods it will be necessary to remove about 90.000 
cubic yards of rock from the channel below the structure.” 

Mr. Sloan reported upon schemes involving enlargement of the outlet of 
Kootenay lake to a capacity of 150,000 second feet, (a) with the lake elevation 
lowered about 10 feet and (6) with the lake at average low water elevation 
He also reported upon a scheme involving enlargement of the lake outlet to z 
capacity of 200,000 second feet at average low water elevation. Throughout 
Mr. Sloan’s aim appeared to be to provide a suitable scheme without the aid 
of main channel levees. 
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Mr. Sloan made the following statement: ‘The conclusion has been 
reached, however, that if the lake level is held to elevation 1,747-8, the river 
channel can take care of floods as high as 110,000 second feet without levees, 
as far up as Bonners Ferry if all bank openings are closed and the side creeks 
are leveed to the river. Protection will thus be afforded against practically all 
of such floods as have occurred in the last twenty-six years except two. 

“Tf it is not feasible to afford complete reclamation for the overflowed 
lands above Kootenay lake it will not be necessary to enlarge the West arm to a 
capacity of 200,000 second feet. If 100,000 second feet is the maximum flood 
considered above the lake, then a capacity of 150,000 second feet will be sufficient 
for the West arm. A channel 400 feet wide, on the ‘bottom, 35 feet deep on a 
slope of -00035, side slopes of 14 to 1 with a bottom grade the same as that 
calculated for no rise in the lake level at a discharge of 200,000 second feet will 
fulfil all the conditions. The quantities involved would be as follows:— 


Cu. Yards 

ME TCT IPE ER NOSE ih Coty Ree aie 800,000 
PrOCtOre ALLO ut eect a aie ak oe be iets odd 200 000 
USES STII bog ING Mae ee PU Re 500,000 
Topale SiON RE OLR, OA cere soi 7392 500,000 


Recommended Plan. “ The apparent solution of the whole problem then 
appears to be a plan with the following features:— 
“ (1) Regulating gates at Granite to maintain present low water. 
(2) Enlargement of the West arm to carry 150,000 second feet at average 
low water of Kootenay lake. 
(3) Closure of all bank openings in the main river channel. 
(4) Construction of a limited number of interior drainage ditches. 
(5) Levees to carry side tributaries to the river channel. 
(6) Sluiceways to pass interior drainage into the river.” 


Cost. The following estimate of cost was submitted by Mr. Sloan to cover 
the enlargement of the outlet, control works and land drainage works, ete.:— 

“The estimate which follows is of course subject to revision as soon as 
additional information becomes available and is intended only as a guide in 
determining the feasibility of the plan. 


Enlarging the West arm, 2,000,000 cubic yards at 


PONG CTU r eM MRR ae $ 600,000 

Deepening channel at Kootenay Landing, 500,000 
cubic yards at 30 cents.. poet oSiht. 2 150,000 
Improvements at Granite... .. .. 2... 6... .. ++ 400,000 
$1,150,000 


Conclusions. Mr. Sloan’s general conclusions were as follows: “ The 
enlargement of the West arm to pass the highest floods of record so that 
Kootenay lake will not rise beyond a point 9-6 feet lower than the maximum 
height of 1916 will not enable the river channel above the lake to pass the 
highest floods without requiring high levees even before Porthill is reached. 

“The enlargement of the West arm so as to pass the maximum floods with- 
out raising Kootenay lake above average low water might afford complete 
protection for lands on the Canadian side, but will not prevent the need for 
high levees on the Idaho side. 
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“The feasible plan seems to be to enlarge the West arm to a capacity of 
150,000 second feet, thus preventing a rise in the lake for all floods which do 
not exceed 110,000 second feet above the lake. For such floods the river channel 
will then have sufficient capacity without the use of levees as far up as Bonners 
Ferry. 
etree ier with the interior drainage ditches, creek levees, bank closures, 

and sluiceways, this improvement will protect all the lands against overflow 
from all such floods as have occurred in the last twenty-six years except those 
-of 1894 and 1916.” 


Swendsen and Cleveland. In 1922 the State of Idaho and the Province 
of British Columbia carried out a joint investigation looking to the reclama- 
tion of Kootenay flats. Mr. W. G. Swendsen, Commissioner of Reclamation, 
Idaho, and Mr. E. A. Cleveland, Comptroller of Water Rights, British Columbia, 
were entrusted with the work for their respective Governments and in 1923 
they submitted practically duplicate reports. 

The reports point out that the flooding of Kootenay flats very largely 
results from back-water effects of Kootenay lake, due to the insufficient capacity 
of the lake’s outlet. In this connection the following statements appear in the 
reports:— 

“This arm (Kootenay lake outlet) is constricted in several places and 
during the period of high runoff, water can not escape from the lake as rapidly 
as it runs in, thus a raise in the elevation of the lake water surface results to 
the extent of about 30 feet during extreme high water periods. This results 
in a flattening of the river grade from its point of discharge into the lake at 
Kootenai Landing up stream to a point near Bonners Ferry with the result 
that the channel’ capacity is materially decreased, thus causing an overflow 
of the entire river valley. 

“The problem of reclamation, therefore, becomes one of increasing river 
channel capacity, so as to prevent inundation and possible water-logging of the 
areas to be reclaimed. 

“ A general study of conditions indicates that this capacity may be increased 
by one or a combination of the following methods:— 


“ (A) Lowering the lake level by increasing the capacity of the West arm 
at the restricted sections and by increasing the capacity of the lake 
outlet at Granite, a point about four miles below Nelson, thus retain- 
ing in part at least, the same river grade during flood stages, as exists 
during the low water period. 

‘“ (B) Increasing the cross section or size of the river channel from Bonners 
Ferry to the lake by diking or raising river banks. 


‘“(C) Increasing the size or cross section of the river channel by dredging. 


Fs In addition to the foregoing, a plan must be devised to take care of the 
flood discharge from tributary streams entering the valley between Bonners 
Ferry and Porthill.... . 


Channel Improvements. ‘“ The problem of lowering t . 
level of Kootenai lake, as has hereinbefore been ithe fate 
in the capacity or cross-sectional area of the West arm at several points where 
the page ‘a constricted. 

“At Grohman rapids, two miles below Nelson. the rive 
narrowed by a deposit of material eroded from Ghahnahaae Gaapea pa 
which has the appearance of being a fragment of the delta pushed out, perhaps 
by glacial action, and by sharp projecting points of solid rock on the south 
shore. To obtain the required capacity at this point, it will be necessary to 
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remove a considerable portion of this delta deposit. A superficial examination 
indicates that materials which might be encountered will be very heavy, con- 
sisting of gravel and sand intermixed with coarse gravel and boulders, the latter 
containing as much as one cubic yard. This material may be disposed of by 
transporting it on barges to the deeper portions of the channel or lake arm 
above. If the work is undertaken during low water period, a portion of the 
material may be removed in the dry, although a considerable amount thereof 
will of necessity be wet excavation. 

“There are also constrictions in the channel of the West arm at Nine Mile 
point, Thirteen Mile point, Harrop and Proctor narrows, all of which will 
require considerable dredging in order to provide the necessary cross-section. 
The materials at these points, judging from surface indications, consist of 
alluvial deposits of soil, sand and gravel, intermixed with boulders of moderate 
size. These materials are so situated that it is not considered practicable to 
make any of the excavations in the dry. The excavated material can perhaps 
best be disposed of by transporting it to portions of the West arm on barges.... 

“Tn addition to providing a greater capacity than now exists in the West 
arm, it will be necessary to erect control works at Granite, the present outlet 
of the lake. 

“At this point, solid granite is exposed on both sides of the stream, and 
across the channel to the lower water level, and every indication points to the 
probability that the low water channel at this point is also in solid granite. 


Control Works. “In order to accommodate navigation needs and avoid 
serious interference with commerce, including docks, etc., the present minimum 
lake level must be retained, thus the necessity for controlling works designed and 
constructed so as to permit regulation of flow. If a favourable site for such control 
works existed further upstream and near the true outlet to the lake, control works 
having less height might be employed. This, however, does not seem probable 
and it is quite certain that the extra height of the dam necessary by reason 
of the selection of the site at Granite will be more than offset by the favourable 
foundation conditions which apparently exist. 

“Tn order to secure adequate provision for passing a great volume of water 
during the flood stage, it seems imperative that a long crest type dam be 
adopted. Even after utilizing all of the crest length that topographical condi- 
tions afford for this structure it will be necessary to provide a large gate 
capacity or opening so planned and constructed that the gates may be closed 
during stages of low-stream flow, thus holding the lake level up in the interest 
of navigation..... 

“Tf a general reclamation of the Kootenai flats is to be undertaken, it 
cannot be accomplished successfully without, first—a lowering of the lake 
level; second—a dredging of the Kootenai river, and third—diking low places 
and filling breaks in the present river banks, and an improvement and diking 
of tributary channels, all as outlined in the foregoing, and even when this is 
accomplished, inundation will not be prevented under such conditions as 
prevailed in 1894 and 1916. 

The following details of the required improvements to the outlet of 
Kootenay lake are contained in the reports:— 


“Dam and excavation at Granite, river and 


GOW EONSE DOG, Gk. AMOR... 208. URI AUOR. $400,000 
Excavation at Grohman rapids (830,000 cubic 

Sanden mnt iter. met. OO}. LL NGS... 581,000 
Excavation at Proctor narrows (1,010,000 cubic 

ATS od MUL ey, WHIRL LG. tiie: Ae TN. 404,000 


Totabnan shares nt oot fniives..9 $1,385,000.” 
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United States Corps of Engineers. In 1931, under the provisions of an 
Act of Congress approved February 12, 1929, the United States Corps of Army 
Engineers submitted to the Speaker of the House of Representatives a report 
upon a preliminary examination of the Kootenay river, Idaho, with a view 
to the control of its floods. : 

The material was submitted to the 72nd Congress, Ist Session, as Docu- 
ment 157. It mainly consisted of:— 


A report dated January 15, 1931, by Major John S. Butler of the United 
States Corps of Engineers, and District Engineer at Seattle. : 

A review of this report by Colonel Herbert Deakyne, of the United 
States Corps of Engineers, Senior Member of the Board of Enginers for Rivers 
and Harbours, dated September 29, 1931, concurring in and supporting the 
recommendations of the District Engineer 

A covering report dated December 9, 1931, by Major-General Lytle 
Brown, Chief of Engineers, concurring in the recommendations of the Board 
of Engineers for Rivers and Harbours and transmitting the same to the Sec- 
retary of War for the United States. The study presents a very complete 
review of the conditions obtaining on the Kootenay river, particularly with 
respect to its high flow characteristics and the particular relationships of these 
to the drainage districts on the Kootenay flats. 


Report of District Engineer. The following extracts from Major Butler’s 
report are relevant:— 


“87. Storage in Kootenai lake as proposed might very largely increase the 
duty of pumping from Districts 1, 6 and 7 during October, November and 
December if it were found necessary to maintain a low-water table in the 
reclaimed land during these months. . The other districts would still have 
sufficient fall during these months to provide drainage. District No. 1 is in‘ the 
most serious condition, as it includes the lowest land within the valley. Prior 
to its reclamation a permanent lake covered between 1,500 and 2,000 acres 
of the district. The greater part of the area is so low that difficulty is found 
in providing proper drainage, although every inch of available fall is used. 

‘88. Seepage is an additional factor for consideration. Should the water in 
the river be maintained at a higher elevation than at present, seepage would 
be increased and require additional pumping. During floods seepage has 
caused rather serious trouble. The greater part of the seepage was underneath 
the dikes. It was estimated that the maximum inflow in the various districts, 
due to this cause, was from 10 to 24 second-feet depending on the head and 
length of dike. Duration, of floods also affects the seepage rate. 

“89. With reference to the adequacy of the existing dikes, Mr. Jessup 
estimated that the dikes of districts Nos. 1, 2, 3, 5 and 8 would have failed 
in a flood like that which occurred in 1916, and that the dikes in districts 
Nos. 4 and 9 would have been overtopped. The dike in district No. 6 failed 
during the flood of 1927. Mr. Jessup further estimated that a flood having 
a stage equal to that computed by Jones and Ramser for a flood like 1916 
with the entire valley in Idaho reclaimed, would have overtopped the dikes 
of all districts except No. 8 and possibly No. 1. At the time of that flood. a 
lowering of the lake as proposed by the West Kootenay Power and Light Com- 
pany would have been of considerable benefit, and would have averted some 
damage. The 1916 flood discharge was about 145,000 second-feet at Nelson 
Referring to the water-surface profiles, sheet 2, chart 2, it is seen that the lake 
could have been held more than 1 foot lower, with the company’s proposed 
improvements, than under natural conditions. When the entire valley beEwees 
rege est sa Kootenai i has been reclaimed, it will be necessary to 
ower the lake surface several feet to prevent : 
Idaho during a flood equal to that of 1916. a oe Mamet 
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“90. The report of L. T. Jessup indicates that it would be impracticable 
+o construct levees in Idaho of the necessary height to provide absolute pro- 
tection from floods equal to those of 1894 and 1916. To provide complete pro- 
tection in the upper end of the valley, the lake level should probably be lowered 
at least six feet below that of the 1916 fleod, although a lowering of the 
lake from 1 to 3 feet might be sufficient to prevent excessive damage in the 
section between Copeland and Port Hill during floods which have occurred 
since 1916. 

“91, Holding the water level in Kootenai lake at an elevation of approxi- 
mately 6 feet above the zero of Nelson, British Columbia, gage during a greater 
portion of the low-water period, from about October to March, would retard 
the natural drainage of the lowlands in some of the districts during that period 
and additional pumping might be required. Drainage, however, would not be 
materially affected during the cropping season, which ends about September 30. 

“99. None of the valley land in Idaho is below the elevation of the proposed 
storage line, but a number of the existing eravity-drainage outlets would be 
partially submerged during the storage period. 

“93 Tt is believed that some relief from floods in Kootenai valley, Idaho, 
ean be obtained by lowering Kootenai lake. Diverting Kootenai river above 
Canal flats into the Columbia river during flood periods would also aid in 
reducing flood damage. Lowering the lake level 2 or 3 feet, combined with the 
diversion, may provide sufficient protection, whereas without diversion a low- 
ering of at least 6 feet at Kootenai lake may be necessary. It may not be 
practicable to do work in Idaho which will greatly improve conditions, since 
it is considered infeasible to materially increase the height of the existing 
levees and to construct a flood way or deepen the river channel. 

“94. In connection with the dam and compensatory works proposed by 
the West Kootenay Power and Light Company, it seems that the use of storage 
as proposed is desirable for the highest utilization of the potential power in the 
“Kootenai and in the Columbia, and the compensatory works will be of benefit 
during flood stages to all overflow lands in the valley above the lake, in Canada 
as well as in the United States, in that it will increase the discharge capacity 
of the river. 

“95. The reclaimed areas in Idaho are at present probably subject to the 
possibilities of greater damage from floods during the summer season than from 
improper drainage of the subsoil due to raising the water table during the fall 
and winter months. 

“96. Floods in Kootenai valley, Idaho, are liable to reach destructive mag- 
nitude with greater frequency as new areas are reclaimed, thus confining the flow 
‘between levees in a narrower channel. Floods occur during May and June, and 
if a levee were overtopped by flood water, practically the entire crop behind 
the levee would be destroyed and the production for that year lost.”... 


Conclusions. “103. It appears that about two-thirds of the Kootenai 
river, including both its source and outlet, are in Canada and that any works 
of flood control would be at Canal flats or Kootenai lake, both in Canada. 
The problem of flood control is therefore of international interest. Diversion of 
water at Canal flats will affect interests on the Columbia. Storage of water, 
during low-water periods in Kootenai lake may be detrimental to the proper 
drainage of lands in the Kootenai valley within the United States, whereas 
increasing the discharge capacity of the lake outlet will reduce flood heights in 
the valley below Bonners Ferry. 

“104. It may be possible to construct dikes of sufficient height to exclude 
the floods from the valley lands, but it is doubtful if these would withstand a 
maximum flood or even a lesser flood of long duration. The cost of such dikes 
would also be very great. Reducing flood heights on Kootenai lake by increas- 
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ing the outlet capacity, combined with a proper and well co-ordinated system 
of dikes appears to offer the best solution of the flood-control problem. This 
combination can be effected only by joint action between Canada and the 
United States and this joint action can best be secured through the International 
Joint Commission. It is my opinion that the construction of the individual or 
combination works just mentioned would not materially affect the navigability 
of the stream in the United States and hence the War Department will not be 
concerned, on the score of navigation, in those improvements. 


Recommendations. ‘105. In view of the foregoing, it is my opinion 
that the matter is one that should properly be considered by the International 
Joint Commission and not by any agency acting only for the United States. I, 
therefore, recommend that no further study or report be made by this depart- 
ment unless it is called upon by the International Joint Commission or further 
directed by higher authority to furnish engineering data or to prepare flood- 
control plans for the use of the International Joint Commission as a basis on 
which to reach a satisfactory agreement with Canada.” 

It will be noted that Major Butler finds that the drainage districts in the 
past have been very seriously damaged by the over-topping of existing dikes 
and that “to provide complete protection in the upper end of the valley, the lake 
level should probably be lowered at least six feet below that of the 1916 flood, 
although a lowering of the lake from one to three feet might be sufficient to 
prevent damage in the section between Copeland and Port Hill during floods 
which have occurred since 1916.” 

He furthermore points out that “it may not be practicable to do work in 
Idaho which will greatly improve conditions” (i.e. conditions conducive to over- 
topping the dikes), since it is considered infeasible to materially increase the 
height of existing levees and to construct a flood way or deepen the river 
channel.” 

He points out that “lowering the Kootenay lake level two or three feet 
combined with the diversion” (i.e. of water from the Kootenay river above 
Canal flats into the Columbia river during flood periods) “may provide sufficient 
protection, whereas without such diversion a lowering of at least six feet at 
Kootenay lake may be necessary.” 

He furthermore points out that while “holding the water level in Kootenay 
lake at an elevation of approximately six feet above the zero of the Nelson, 
B.C. gauge during a greater portion of the low water period, from about October 
to March, would retard the natural drainage of the low lands in some of the 
eee iat that Rane and additional pumping might be required,” that 
“drainage, however, would not be materially affected during t ing 
which ends about September 30th.” : B te Crop Rese G ame 

He states that “the reclaimed areas in Idaho are at present probably subject 
to the possibilities of greater damage from floods during the summer season 
than from improper drainage of the sub-soil due to the raising of the water 
table during the fall and winter months.” 

He points out that “in connection with the dam and com ensator 
proposed by the West Kootenay Power and Light Company, it seems gt 
use of the storage as proposed is desirable for the highest utilization of the 
potential power in the Kootenay and in the Columbia” (1.e. in the 1,300 foot 
drop which can be commercially developed on the Columbia river in tite United 
States—there being no developable drop on the Columbia in Canada from the 
point at which the Kootenay river enters the Columbia to the international 
boundary); “and the compensatory works will be of benefit during flood sta 

ges 
to all overflow lands in the valley above the lake, in Canada as well as in the 
United States, in that it will increase the discharge capacity of the river.” 
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Major Butler finally concludes that “reducing the flood heights on Kootenay 
lake by increasing the outlet capacity, combined with a proper and well 
co-ordinated system of dykes appears to offer the best solution of the flood 
control problem. This combination can be effected only by joint action between 
Canada and the United States and this joint action can best be secured through 
the International Joint Commission.” 

It is furthermore his view that the matter “is one which should properly 
be considered by the International Joint Commission and not by any agency 
acting only for the United States” (or, he would imply, for Canada). 


Report of Board for Rivers and Harbors. The following extracts from 
the covering report of Colonel Herbert Deakyne of the Board of Engineers for 
Rivers and Harbors are relevant:— 


“7 The levees afford protection to about 22,000 acres for all except the 
largest floods. It is the general opinion that an increase in levee heights is 
impracticable and that additional protection can be obtained only by the lowering 
of the flood plane. The lowering of the flood plane would be accomplished by 
the enlargement of the outlet of Kootenai Lake and also to a limited extent 
by diversion of the upper Kootenai River into the Columbia river. Both of these 
improvements would be in Canada and authorization for the works must come 
from the International Joint Commission. The reclamation of the remainder 
of the flood plain, consisting of about 9,000 acres, and the raising of existing 
levees to protect against the greatest floods, are roughly estimated to cost 
$1,450,000.” 

“9. The district engineer reports that none of the improvements for further 
flood protection will affect the navigability of the stream. Further protection 
through the reduction of flood heights on Kootenai lake by increasing the outlet 
capacity, and the problems relative to proposed improvements below the 
international border and in British Columbia can be effected only by joint action 
between Canada and the United States through the International Joint Com- 
mission. These works would not affect navigation, and he is of the opinion that 
the War Department will not be concerned in them and that they are being 
properly considered by the International Joint Commission. The extension of 
the levee system to the 9,000 acres of unleveed land or the raising of the levees 
to give greater protection against maximum floods would be purely local matters 
not affecting any national interest. The cost of a survey is estimated at $7,000. 


' The district engineer recommends that no further study or report be made by 


this department unless it is called upon by the International Joint Commission 
or further directed by higher authority to furnsh engineering data, or to prepare 
flood-control plans for the use of the International Joint Commission as a basis 
on which to reach a satisfactory agreement with Canada. The division engineer 
concurs. 

“10. The Board of Engineers for Rivers and Harbors concurs in the recom- 
mendations of the district and division engineers. The protection of part of the 
lowlands in the Kootenai Valley in Idaho has been secured by local drainage 
districts through the construction of levees and the installation of drainage 
works. The levees are of sufficient height to exclude all except the major floods. 
Improvements of this type are local in character, and enlargements, or extensions 
to include greater areas, will be primarily of local benefit. They will not affect 
any present or prospective improvement for navigation, and Federal participa- 
tion therein is not justified. The protection of the existing improvements, and 
the land they inclose, from damage by the proposed developments on the 
Kootenai river in Canada and the attaining of flood control by enlargement of 
the outlet of the lake are matters coming under the Treaty of 1909 between the 
United States and Canada, which requires that authorization for the construction 
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of works affecting the level of international waters shall be obtained from the 
International Joint Commission. The latter is making extensive field and office 
investigations to establish a basis for its future action on the applications for 
these improvements. In view of the foregoing, the Board is of the opinion that 
a survey by the War Department is not necessary.” | 

It willbe noted from the foregoing that the report of the Board of Engineers 
for Rivers and Harbours concurs with and supports the recommendations of 
the District and Division Engineers. | 


Report of Chief of Engineers. The following extracts from the report of 
Major General Lytle Brown, Chief of Engineers, are relevant :— 


“7 The district engineer reports that it is not practicable to construct 
reservoirs for the control of floods within the limits of the United States; nor 
indeed is reservoir control practicable even in the headwaters of the stream in 
Canada. While a diversion of the flood waters from the upper reaches of the 
stream in Canada across the low divide into the Columbia river appears 
possible, the damage to the lowlands on the Columbia from such diversion might 
outweigh the benefits. Experience with the existing levees indicates that higher 
levees than those now in use would be unsafe. The straightening of the river 
channel in the valley above Kootenai lake would not provide sufficient flood 
relief, would entail expensive reconstruction of levees, and might produce 
dangerous velocities. The enlargement of the river channel in this section is 
also believed impracticable. He reports that the best apparent solution for the 
flood-control problem is to reduce the flood heights in Kootenai lake by 
increasing the outlet capacity, combined with a proper and well co-ordinated 
system of levees. Such work can be carried out only by joint action between 
the United States and Canada under existing treaty provisions. The necessary 
investigations on which to base a conclusion are now being made. He states 
that the estimated cost of field and office work necessary to prepare plans for 
flood control works in the United States, utilizing the data already secured by 
the Geological Survey, would be $7,000. He recommends that no survey be 
authorized. The division engineer concurs. 

“8. The report of the district engineer has been referred, as required by law, 
to the Board of Engineers for Rivers and Harbours and attention is invited to 
its report herewith agreeing with the district and division engineers. 

“9. After due consideration of the above-mentioned reports, I concur in 
the recommendations of the Board of Engineers for Rivers and Harbours 
Further levee construction below Bonners Ferry would be primarily of local 
benefit. Such work will not affect any present prospective navigation improve- 
ment and Federal participation therein is not justified. The protection of the 
existing improvements and the land they enclose from damage by proposed 
developments in Canada and the attaining of a greater degree of flood Aue & 
by enlargement of the outlet of Kootenai lake are matters coming ender the 
Treaty of 1909, which requires that authorization for the construction of work 
affecting the level of international waters shall be obtained from the Internati 1 
Joint Commission. This Commission is now making extensive field 1 offic 
investigations to establish a basis for i ct Rameanieshoaee ci 

gat asis for its future action on the applicati f 
these projects. Under these conditions a survey by the War De Ain ea id 
ee Se ey pte us of work. I therefore report that Ko firthie eae 
eee ey es with a view to the control of its floods, is advisable at the 

Briefly the Report of the United States : 
of War points Kat s Corps of Engineers to the 

That the drainage districts in Idaho 
dykes during high eee fae Sabi stty 40 over-topping of the 

That the safeguarding of the drainage districts in Idaho from flood; 
ash: ooding ou 
in high water is dependent upon the enlargement of the outlet of conan 


Secretary 
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lake, or alternatively, the diversion of the Upper Kootenay into the Columbia 
river through what is known as Canal flats, or a combination of the two— 
both of which operations must be undertaken in Canada; 

That material raising of the dikes or deepening of the channel in Idaho is 
infeasible; | 

That the reclamation areas in Idaho are at present probably subject to the 
possibilities of greater damage from floods during the summer season than from 
improper drainage of the sub-soil due to the raising of the water table during 
the fall and winter months; 

That the use of the storage as proposed by the West Kootenay Power and 
Light Company is desirable for the highest utilization of the potential power 
in the Kootenay and the Columbia rivers, that is to say in the power reach of 
the Columbia river lying within the United States; 

That the protection of the drainage districts by the enlargement of the lake 
outlet can be effected only by joint action between Canada and the United 
States which action can best be secured by the International Joint Commission. 


United States Geological Survey. At the 1929 Hearing of the Commis- 
sion the United States Geological Survey submitted a statement, which was 
not however formally filed as an exhibit. In this statement, after a general 
description of the Kootenay river drainage area, which will be found elsewhere 
in this report, the following description is given of the nature of the soil:— 

“The alluvial deposits have formed a typical flood plain. As the material 
has been laid down by floods, it is self-evident that the lands so formed must 
lie below the heights attained by floods in the valley. As a matter of fact, mm 
a state of nature these valley lands are subject to overflow annually to a greater 
or less degree. In a great flood all the lowlands would be covered, resulting 
essentially in a greatly enlarged Kootenai lake extending upstream to Bonners 
ferry. As the waters fell the lands would gradually become exposed until, 
when the river reached a low stage, an area of more than 35,000 acres would be 
uncovered on the United States side of the boundary through which the low- 
water channel would wind in a very tortuous course. Under these conditions 
a large part of this area would be but very little above the level of the water 
in the river. The relative altitude and area of these lands as obtained from 
detailed topographic surveys recently made by the Geological Survey, are 
shown graphically in figure 2 (in original report). The magnitude of the com- 
parable valley area on the Canadian side is not authoritatively known. Because 
of their flatness the valley lands described are commonly known as the Kootenai 
flats or Kootenai bottoms. 

‘Like most alluvial lands so formed the Kootenai flats are very fertile. 
Bountiful crops of hay grow on those portions from which the flood waters 
recede early enough to permit. If the flood waters can be held back from the 
lands the productive area may be materially increased, and under the cultiva- 
tion thus made practicable, more profitable varieties of crops may be raised. 
Consequently, numerous drainage districts have been formed in Idaho within 
the last few years to construct systems of dikes, each of which is designed 
to hold out the flood waters from a body of land adjoining the low-water 
channel of the river, suited to such reclamation as a unit. The total area 
included in such districts at the present time is approximately 22,000 acres. As 
the river water tends to seep through into the dyked areas when the stage of 
the river is high relatively to the land area, each district must be equipped with 
a system of drainage ditches and a pumping plant to collect and remove to the 
river such seepage waters and also any natural drainage waters that collect 
within the dyked areas. As the stage of the river falls a condition 1s reached 
where seepage no longer occurs and finally the level of the river becomes so 
low that the lands are drained into it without pumping. Of course the pumping 
plants need not be operated when there is no superfluous water to dispose of. 
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Drainage Districts. In an appendix to this statement a detailed descrip- 
tion is given of the Drainage District enterprises. These represent an aggregate 
investment for construction of $1,200,000, but they have directly or indirectly 
created wealth that is appraised at a much greater amount. A considerable 
additional area can undoubtedly be reclaimed by the construction of dykes. 
There are also probably areas, of relatively small magnitude in the aggregate, 
which because of unfavourable location or form cannot practically be protected 
from floods. In general such lands have a value for agriculture appreciably 
lower than that of lands that have been or can be reclaimed. 

“ During the past ten years (before 1929) the reclamation of Kootenai valley 
in Idaho by land draining and dyking has been proceeding rapidly, somewhat 
in contrast to reclamation by irrigation in other sections of the state which has 
progressed relatively slowly. 

“These reclamation enterprises are in small units. While some advantages 
would doubtless have resulted if larger units had been adopted, it is also true 
that the small unit system has made it possible to provide effective colonization 
of each project and has resulted in actual farm operations by large-scale 
methods following closely after construction. The natural richness of the soil 
and the favourable topography of the raw lands have hastened the period of 
profitable returns on these comparatively new projects.” 

A table was submitted showing “the progress of reclamation, the areas 
involved, the costs of construction, and the appraised values of the constructed 
drainage districts. A study of this sheet is interesting and discloses that reclama- 
tion experience in the Kootenai flats is of comparatively short duration, that the 
average area of the constructed districts is somewhat less than 2,500 acres, that 
costs of construction have been moderate, averaging somewhat less than $60 per 
acre, and that the appraised valuations for bonding purposes have varied from 
$100 to $150 per acre. 

“The gross return per acre, representing the 1929 crop, has been estimated 
at $50 for the entire area of nearly 22,000 acres within the nine constructed 
districts. The progress evidenced by these apparently profitable yields com- 
pares favourably with the returns from irrigation projects older in experience. 
The costs of construction are considerably lower than the costs estimated for 
the construction of many proposed or recently constructed irrigation projects 
in similar climates. The present land values in Kootenai valley as appraised 
for bonding purposes are doubtless conservative in spite of the possibility of 
overflow during years of extreme floods, and these values are claimed to be 
considerably less than current market prices in the valley. 

“ Of the remaining 18,000 acres of undeveloped land above the international 
boundary, about 13,000 acres are probably as susceptible of profitable reclama- 
tion as the average of the developed areas. More than half of these better lands 
are included in organized districts prepared to proceed with construction in the 
near future. On basis of the rate of development of existing projects it seems 
reasonable to assume that most of the remaining lands will be diked within a few 
years leaving the least desirable lands in their natural state until the last. 

“ With so small! an area remaining for future development, the efforts of the 
farmers of Kootenai Valley have turned toward more intensive farming. Here- 
tofore, wheat and hay in general have been the staple crops but now attention 
is turned to the possibilities of growing potatoes, asparagus, sugar beets, lettuce, 
peas, and other garden products. The naturally rich soil, the favourable 
climatic conditions and ready marketing facilities, combine to encourage this 
Bei Raa eo ocite! Otis eh eta work has already been done 

| g es OI crops are best adapted to the local 
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conditions. It is expected that successful growth of crops other than wheat 
and hay will require deeper drainage of the soil than is effected by the present 
drainage works. Some of the districts may seek lower outlet and larger pumps 
to effect a general lowering of the water table both during the flood season and the 
long low water season when gravity drainage is possible. It is not unreasonable 
to assume that diversification of crops in bringing greater cash returns may 
increase values represented in reclaimed lands to a point where the costs of 
increased flood protection and better drainage will be justified. 

“The program for the development of the agricultural resources of Kootenai 
Valley in Idaho has progressed so far with considerable success. While infor- 
mation concerning the remaining undeveloped sections of the valley is perhaps 
more or less speculative, there appears to be no reason that reclamation of most 
of the new lands as contemplated will not be followed with about the same 
degree of success as experienced by the constructed projects. 

“Profiles of the water surface of Kootenai river for several days have been 
developed from Boom Camp, Idaho, to Granite, British Columbia. The dates 
selected are those when the water levels in Kootenai Lake correspond more or 
less closely to the maximum levels of the proposed plan of operation outlined in 
the application of the West Kootenay Power and Light Company. Profiles 
illustrate average low water conditions and actual slopes observed at times when 
the Nelson gauge recorded 4:5 feet and 6-0 feet, respectively. Several different 
conditions are indicated, at or approximating the latter stage. The river slopes 
through the Kootenai flats are affected noticeably by the quantity of water pass- 
ing down the river in relation to the stage of Kootenai lake. The profiles depict 
natural conditions actually observed while figure 3 represents season deter- 
minations in which the regulated cycle of water levels has been calculated. 
Attention is called to the fact that the average low water profile is representative 
of higher lake stages than those occurring during many low water seasons. Also, 
higher river discharges are represented in the other profiles than will occur except 
at rare intervals during the average storage season. . i 


“Hight profiles of the ground surface across the valley have also been 
developed from topographic maps at different points crossing the various drain- 
age districts. The information on water levels has been transferred to those 
sheets in so far as is practicable in order that the relation between river levels 
and adjacent lands may be observed. The elevations of the various drain outlets 
are shown both in relation to land levels and river levels and a definite picture of 
the general situation is presented. High stages are also shown and the need 
for higher dikes to protect against extreme floods is indicated. 

“Competent engineers have stated that complete drainage in these districts 
will require that outlet structures be lowered to an elevation of about 8 feet 
below the level of the lowest land in the district and drain ditches be lowered 
accordingly where necessary and where the subsoil material will permit without 
causing undue seepage and boils. While it is assumed that an examination of 
the ground surface profiles shows plainly the desirability of lowering present 
drain outlets and the possibility of so doing and retaining the gravity flow during 
the low water season, it is desired to call particular attention to this even greater 
lowering of drainage outlets that may be required by the program of deeper 
drainage and diversification of crops incident to the highest development of the 
lands. A table is inserted showing the relation between elevations of drainage 
outlets and the lowest ground as they exist at present and as would be desirable 
for the best use of the lands. 
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TABLE NO. 2 
a ee A 


Elevation Area within Suggested Average 
bottom of Elevation 8 feet elevation low water 
District outlet at lowest Difference of drain bottom of level 
number inside of ground outlet outlet (unregulated) 
dike 
(feet) (feet) (acres) (feet) (feet) 
bMS rae UE A EN 1,745-1 1,748 2-9 Det o0 1,740 1, 742-1 
Ne LE Me nisate el 1,755-8 1, 759 3-2 300 1,751 1, 742-8 
ary AD ty obs tat aie 1, 748-6 1,754 5-4 310 1, 746 1,741-7 
RS ARSPMA TIE ESA | Eire 1,751-0 Te75), 0-0 2,680 1,743 1,741-1 
Damtis Lets kee se eae els i Payers Ucvs 1,703 2°3 560 1,745 1, 741-6 
Gee Apia ine Coane 1, 743-0 1,748 5:0 1,050 1,740 1, 740-9 
Vhrh ts Poe e ee ETE Seah dred 5 1, 747-5 1,748 0-9 1,020 1,740 1,741-9 
8 1, 745-0 1,700 5-0 1,920 1, 742 1, 740-8 
9 1, 748-4 1,750 1-6 480 1,742 1, 741-1 


“The present total fall between the lowest ground level and the bottom of 
the outlet gate in every district is apparently less than is desirable for the best 
drainage results. Instead of 8-0 feet of fall as probably needed for adequate 
drainage, the above table shows the constructed districts have an average fall of 
only 2-9 feet. The areas now being cropped within an elevation of 8:0 feet 
above present outlets total 10,450 acres, which represents 46 per cent of the 
entire area within the constructed districts. The last two columns of the table 
show the relative elevations of average low water and of the various outlets as 
suggested. It will be noted that if the outlets were lowered properly the gravity 
drainage would be adequate for stages at or below average low water in all 
drainage districts except numbers 1, 6, and 7. Reference to the individual 
area-elevation curves shows that the only appreciable areas of low ground 
(within 8 feet of average low water level) are in districts 1 and 6. It must be 
admitted in some cases, however, that deep drainage ditches in diked areas may 
prove to be a menace during flood periods unless they are located with extreme 
care in order that boils or blowouts through unfavorable sub-surface soil will 
not develop. Practically the entire area could be drained effectively by gravity 
during the low water season if the outlets were lowered as suggested. It is 
readily seen, however, that the margin between the suggested outlet elevations 
and average low water level is so small that the increased river levels resulting 
from proposed lake storage would prove damaging to the plan. With the outlets 
lowered as suggested, gravity drainage would be retarded in all cases except m 
that of district No. 2. 

“An analysis of the acreage in constructed districts within 2, 4, 6 and 8 feet of 


the normal river stage, with 6 feet of storage water in Kootenai lake, follows in 
table No. 3. 


TABLE NO. 3 
Approximate Area of lands in constructed districts 
elevation ©§_.-—-2-—-—-—-————-———_ 
ec of normal Within 4 Within 6 Within 8 
District river stage At 6-foot Within 2 feet above feet above feet above 
number with 6-feet normal feet above 6-foot 6-foot 6-foot 
storage in storage normal normal normal normal 
Kootenai level storage storage storage storage 
Lake level level level level 
1 1,748-0 0 820 1, 680 40 
2 a @ ,6 2,500 3,040 
1,747-9 0 0 0 0 
4 1, 747-3 0 0 0 25 ais 
5 1,747-8 0 0 0 10 25 
: 1,747-1 0 160 1,100 2, 600 3,620 
Rata hale 1,747-9 0 10 280 780 1,070 
: 1,747-0 0 0 15 1,740 2,550 
Miah er oral eee 1, 747-2 0 0 60 210 350 
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The elevations of the regulated river levels adjacent to each drainage 
district as shown are approximately representative of normal river conditions 
during the period when the storage plan contemplated holding Kootenai Lake 
at the 6-foot level. If for any reason the river discharges above the lake are 
increased by heavy rains or chinooks during the storage period, the river 
elevations will be correspondingly increased. The magnitude of the effect during 
these periods depends on the rate of change of discharge as well as the duration 
and amount of the increased flow. Such periods of increased discharge, due to 
precipitation or thawing snow, are not infrequent even during fall months. The 
river levels may also be raised above the normal storage line by backwater 
effects resulting from ice obstruction in the channel. In considering the acre- 
ages in each district which lhe within 2, 4, 6 and 8 feet of the proposed regulated 
river level, the above-mentioned possibilities should be borne in mind. Also, 
to aid in the comparative study, it should be remembered that the natural river 
elevations for the corresponding period average 3 to 4 feet lower than the regu- 
lated levels. Although no land lies below the regulated river level, 3,135 acres lie 
within 4 feet and 11,405 acres lie within 8 feet thereof. The table clearly shows 
the possibility of water-logging large areas by the proposed storage plan (of 
the West Kootenay Power and Light Company), particularly within districts 
numbers 1, 6 and 7. 


Descriptions of Drainage Districts. In a report prepared by the United 
States Geological Survey on the Effects of Proposed Regulated Water Levels, 
Kootenai River, on Water Table and Drainage outlets, Kootenai Valley Drainage 
Districts, filed as Newell Exhibit No. 11 in connection with the Amended 
Application of the West Kootenay Power and Light Company, Limited, and 
dated June, 1933, the following descriptions are given of twelve of the thirteen 
drainage districts in the Kootenai valley in northern Idaho:— 


“Drainage District No. 1. Drainage District No. 1 is located on the south 
side of Kootenai river immediately adjacent to Bonners Ferry. It was organized 
October 21, 1920, and construction followed immediately. Reclamation of 
the lands included the drainage of Mirror and Fry Lakes within the boundaries. 
District exposures to river and creek of about 4:5 miles were diked, the interior 
drainage system was constructed, and pumping plants installed. The district has 
been cropped since 1921. A small area of low land near the south end has not 
yet been sufficiently drained to permit cultivation. Foothill exposures on the 
east and south total 6°5 miles. Several rocky hills mark the bottom land 
topography. One of these is at the river bank and another farther south near 
the foothill. Although they are within the district boundaries, these areas have 
not been measured or considered a part of the district. 

“The lowest land in the district is at elevation 1,748-2 feet and is near obser- 
vation well 1-8 in south end of the district. The bottom of the river channel 
adjacent to the district lands has been defined at five cross sections (1930 survey) 
and low points were found to vary in elevation from 1,708-0 to 1,732-6 feet. 
The average bottom low point is at elevation 1,724-7 feet or 23-5 feet below the 
lowest land. The district comprises 4,424 acres (measured on topographic 
maps) ; 4,310 acres are assessed. The elevation of the land varies from 1,748-2 
to 1,770 feet. Over 3,000 acres are below the 1,756 contour which incloses lands 
within about 10 feet in elevation of the storage line requested. 

“Ground water records are available 1930 to date from 63 observation wells 
where water table elevations have been determined at intervals of two weeks. 
Readings were taken more often during the high water periods. A continuous 
record of water table elevation has been obtained at a special well near 1-52 
by the operation of a water-stage recorder. Of the regular wells 36 are in critical, 
11 are in levee and 11 are in other areas. Because of right of way difficulties 
several records were discontinued and all are not included in the classified 
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eroups. The observations from each group were averaged to obtain a mean 
for the area they represent. Individual and average hydrographs of water table 
are included in Compilation of Base Data, Volume III, for the period 1930-32. 
(This and other material referred to herein is filed in the offices of the Com- 
mission in Ottawa and Washington). 

“Logs of materials recorded when observation wells were installed show a 
predominance of silt and sandy loams near the surface of the ground. Peat and 
muck showings in this district were limited. Subsoils of sandy clay, silt com- 
binations, sand, and clay were noted. Test holes were drilled near the south 
end of the district by the Great Northern Railway and extend deeper than the 
drillings for the observation wells. Logs of 23 holes, extending down 40 to 70 
feet below an average ground surface elevation of 1,750 feet show, in general. 
the following: Loose peat, to soft blue clay, to blue and brown sands, to gravel. 
The Gunderson domestic well is about 300 feet from the river bank at a point 
where ground surface elevation is approximately 1,772 feet. The owner 
reports that an open well was dug 25 feet deep through silt and clay to coarse 
sand; thence a well point was driven 25 feet farther through what seemed to be 
river gravel. Soil samples from four locations in the district were examined and 
classified in the laboratory of the Ground Water Division, United States Geo- 
logical Survey. Also, an analysis was made of a water sample from a shallow 
domestic well on the Clapp ranch. Shrinkage cracks in soil surfaces have been 
noted in District No. 1 within the ‘critical area’ which are of extraordinary 
width and extent, and no doubt enhance ground water movements. The soil 
materials in the ‘ critical area’ are predominantly mineral. 

“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, within District No. 1 comprise 2,390 acres. The 
average depth to water table at critical wells on pertinent dates follows:— 


Average 
Date Designation snd iene 
(feet) 
Feb. 20, 1980.......... 0. seee cence cece etree tenn ete e eet e cece ee eeeaes Spring recharge.. .. 0-8 
JM AB JENS S08 M9 1a IRS 9 Ob) oe EE NS RO es A ea Spring plowing...... 2-0 
Re a areas Cee ie ee enn cee. AGN se Se i0 ois «abe Ais ole li gn as'as Spring planting...... 2-4 
Pua ee el oak ne A hI Cae ect TAG di 5 sew nies 60 4 4 0 uoraesBe Beginning winter.... 5-7 
Reet Dlenets tad tu coe fin ek bol. 2 RE pea. . Diets Penis ee ind coh Spring recharge..... 2-0 
ae LI Taner eR MRP E. EUR UES LA ae oe atte Siac od lis BAG © A eatin fie oo che Spring plowing 2-5 
May I, ee eee OPM, te eT Ee oak Sed Soe bee ee cen Spring planting...... 2-9 
Oe eR mT OSt te Mitel ad SPREAD EMER) 4 Stoll 2 Sieh. SPs ey. Beginning winter.... 6-8 
PE REN GS Ce te nt tend Re 2k dn a els os ths 5 yb cae as Spring recharge..... 0-4 
ANAC One ee, Teeee, SIRO PURE hed. SLi Seti A. RS. Tae alk Spring plowing...... Tot 
i em pn Were Ce TRE 5S fran eos als ce Sie the oes areye sigua + apes Spring planting...... 1-6 
vey ohh Ne ela AAI, US ho En a i Beginning winter.... 5-7 


“ Margins between ground surface and water tahle in levee and other areas 
are greater than those tabulated for critical areas. 

“The height of the water table at planting time varies from year to year 
Depth to water table contours drawn by L. T. Jessup correspond sooedarate 
to planting time. The areas in acres within five zones of depth follow:— 


Depth Depth Depth 
Date Q’-1’ 1’-2’ 9 3 ; ape “ dah 
(Acres) (Acres) (Acres) (Acres) (Acres) 
Magi 7 99306 610. Hose! low. aehenot« 180 470 850 
BO dh eh Baill ws opiate 150 200 700 780 > a4 
OE TET EE A MS 1 ABE 200 900 750 450 2,124 
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“Description of pumping equipment is insluded in Compilation of Base 
Data, Volume IV. The quantities pumped from the drainage district during 
these seasons have been computed as follows:— 


Time in hours Total 
Year ——_____—__—_——| quantity, 
: 16” pump 10” pump acre-feet 
Ame Ree aR Te oR El Me eo eas ec alleety ‘asians «UR adhe 4 ol ee § 320-8 657-2 818 
TORE os Oi sah ee ohecetall Rh oa UA” al OR 2 ARE x ad a i MR neem PRE ea ra 36-2 466-2 294 
Pe ce ae ee ee ert ree ew ees. SEE Te 730 1,194 1,670 


“A large share of the total quantity pumped from the district was lifted to 
a higher ditch level at the booster pump station south of well 1-11. 

“The maximum discharge measured at the pumping station, 1930-32, was 
18-7 second-feet with the 16-inch pump operating and 7-9 second-feet with the 
10-inch pump operating. 

“The elevation of the bottom of the gravity outlet is 1,743-0 feet at the 
point where it discharges into Deep Creek adjacent to Kootenai river. The 
maximum discharge observed passing this outlet, 1931-32, was 29-3 second-feet. 


“Drainage District No. 3. Drainage District No. 3 is located on the west 
side of Kootenai river, between Lost creek and Burton creek. The nearest 
contact is 7-7 miles by river downstream from Bonners Ferry. The date of the 
district organization was July 14, 1924, and the dikes and drains were con- 
structed the following year. The district has been cropped since 1926. Not all 
the area, however, has been tillable, because of inadequate drainage facilities. 
The interior drainage system was extended in 1932 to improve conditions and 
the dikes near the pumping plant were rebuilt. River exposures total 3-3 miles 
of the 5-7 miles of district boundary. 

“The lowest land in District No. 3 is at elevation 1,754-1 feet and is in the 
back area between wells 3-103 and 3-110. The bottom of the river channel 
opposite the district has been defined (1930 survey) at eight cross sections and 
low points were found to vary in elevation from 1,704-9 to 1,725-8 feet. The 
average of the bottom elevations is 1,716-9 feet or 37-2 feet below the lowest 
land. The total area of land within the district is 1,156 acres (measured on 
topographic maps) ; 1,052 acres are assessed. The elevation of the land varies 
from 1,754-1 to 1,770 feet; 257 acres are below the 1,756 contour which incloses 
lands within about 10 feet in elevation of the storage line requested. 

“ Ground water records are available from 13 observation wells where water 
table elevations have been determined at intervals of two weeks. More frequent 
observations were made during high water seasons. Of the wells measured, 5 are 
in critical, 4 in levee, and 4 in other areas. The observations from each group 
were averaged to obtain a mean for the area they represent. Individual and 
average hydrographs of water table are included in Compilation of Base Data,. 
Volume ITI. | 

“The recorded logs of soil materials in District No. 3 show sandy loams, 
sandy silts, and sandy clays in the areas adjacent to the present river channel. 
The ‘critical area’ wells show peat to a depth of 7 feet, throughout. 
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“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 286 acres. The average depth to water table 


at critical wells on pertinent dates follows:— 
a 


ayers 
; : tht 
Date Designation oes ane 
(feet) 
Pee LOU Mera maeeny ace tet caatiel (fy chabios «gc et eet sw Aaya) Hie #8 Gabe iF Spring plowing A Ae nly (0-9) 
ES ea ee ete fee cee puta st be se! Dias ode alice Sate & log anal Sm Aen Spring planting...... 0-7 
Nig ceed is ses ete ee colette core ttn ee ee ere mee tee Beginning winter.... 3-1 
Wave hes e103 here hey. ile SPeLeh A. POY Ope kGh Fe CER are es Ft Spring recharge..... 1-4 
APT er ee ae RR DeLee gc leute is ca lg Dg We mga inlay Sie sin als duabel's dle le Spring plowing....7. 1:3 
ae hy een Unrate TEATS. cSt tateCetite Wieder eres lahib ie o. w. 9 Spring planting...... 1-8 
DSi tes s PR t  bi ee ee tert ace MLIb «baal oly My mppcra ‘avy Pines simi ay’ Beginning winter... 4-2 
Mir £802 re Reo Pedicle te eGR SUD ETA | SEED Spring rechargeygi— 1-2 
TSE UME eae Meee eer amore sys ai aie sk hie: <5 on iat, ule ey te Nata Wea TNs Spring plowing...... 1-4 
rane a ee es Pe cee et hc a tials bce Ga) WU ieyats eles oln Sie odie ntl Spring planting...... 1-4 
Weis GOD eE RE o,f. ak Perl daah tarste ePerste ele 26 eta x agent fear Beginning winter.... 3:2 


“The first complete round of readings in District No.3 was taken in mid 
April, 1930, so that the depth at, the time of spring recharge was not recorded 
that year. The depth shown for April 1, is an approximation. 

“Margins between ground surface and water table in levee and other areas 
are greater than those tabulated for critical areas. 

“The height of the water table at planting time varies with the years. 
Depth to water table contours drawn by L. T. Jessup correspond approximately 
to planting time. The areas in acres within five zones of depth follow:— 


Depth Depth Depth Depth Depth 
Date 0’-1’ 1/2’ 2’-3' 3/-4’ Over 4’ 
(Acres) (Acres) (Acres) (Acres) (Acres) 


April. 29, 1980........ EAs Ath MN Et a5 235 35 35 40 811 
Aprale29 ALOnie 4 o. nites «Balas go ge + Qo « 175 35 40 40 866 
A E8028 AR Ee a engi eV 240 35 35 40 806 


“Description of pumping equipment is included in Compilation of Base 
Data, Volume IV. The quantities pumped from Drainage District No. 3 during 
three seasons have been computed as follows:— 


Time in hours Total 


ue gO ENTE: 6 SIR sa eee quantity, 
CEE Ree a eae e ew ese p ae TR Tee bie THREE Te PEIN 16” pump 6” pump acre-feet 
De te ee ee Ot SPAY 8 odio he Abs a eye! mh Bem 4, Tie 0 el eae ee 141 
UM To cee ote ren 5 ae mat ets caf ania tiie Ren ere aL a a ge SR ried RRC Lot 43 
Wire Ai em SRE se eek 82) 0m Depiere 20 tok MAN os Ge 48 PROGR pe eee anE Oy eae ee 849 360 695 


“The old booster pump near well 3-100 was not operated during these years. 
Considerable difficulty was experienced at the outlet structure during the 1932 
high water season and pumps were moved farther up the drain ditch. Plans 
were made to remove the outlet structure to a point farther from the river 
bank and rebuild adjacent sections of dike in advance of the 1933 season 

“The maximum discharge measured at the pumping station, 1930-32. was 
10-8 second-feet with the 16-inch pump operating and 2-2 second-feet with 
the temporary 6-inch pump operating. 

: : ma a yeen of ich, of the gravity outlet is 1,748-8 feet at the 
point where 1t discharges into Kootenai river. Th | 
passing this outlet, 1931-32, was 17:6 es oe PDT SSG Tee Oia 
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“Drainage District No. 4. Drainage District No. 4 is located on the east 
side of Kootenai river immediately upstream from Copeland. Organization of 
the district was of date, July 17, 1924, and construction followed in 1925-26. 
Reclamation of the lands included the diking of Mission creek against the foot- 
hill on the east. Rock creek and Brush creek, two tributary streams, were 
carried to Mission creek via a foothill ditch and the combined flow passed through 
the drainage outlet into Mission creek. This arrangement requires that the 
discharge of these two tributaries be pumped during the periods when the river 
is high enough to back up Mission creek to the outlet structure. Krause slough, 
near the north end of the segregation, was cut off by the river dike. District 
lands have been cropped since 1926. The boundary exposure to Kootenai river 
and Mission creek is 9 miles long and the foothill contact extends 4-7 miles 
within the dikes. District No. 4 is, therefore, long and narrow. It differs from 
the other districts in that the river dike does not follow the meander of the river 
bank but is shortened by cross cutting deep bends. Three tracts of land which 
otherwise would have been included are thus left outside its boundaries. 

“The lowest land in District No. 4 is at elevation 1,751 feet and is in the 
area of broken topography denoting river planation. The lowest land in the 
back area is near well 4-147 and is at elevation 1,753-6 feet. The bottom of the 
river channel opposite the district has been defined (1930 survey) at 21 cross 
sections and the low points were found to vary in elevation from 1,659-1 to 
1,722:7 feet. The average of the bottom low point elevations is 1,697-1 feet or 
56-5 feet below the lowest land in the back areas. The total area of land within 
the district is 3,381 acres (measured on topographic maps) and the assessment 
list shows 3,127 acres. The elevation of the land varies from 1,751 to 1,771 
feet; 1,009 acres are below the 1,756 contour which incloses lands within about 
10 feet in elevation of the storage line requested. 

“ Ground water records are available from 31 observation wells where water 
table elevations have been determined at intervals of two weeks. More frequent 
observations were made during high water periods. Of the wells measured, 18 
are in critical, 7 in levee, and 6 in other areas. The observations from each 
group were averaged to obtain a mean for the area they represent. Individual 
and average hydrographs of water table are included in Compilation of Base 
Data, Volume III. 

“Surface soils in the ‘critical area’ in District No. 4 are predominantly 
peat. The areas adjacent to the river are largely composed of sandy clay and 
sandy silt combinations. No information is available concerning deeper borings 
in the district. 

“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 1,350 acres. The average depth to water 
table at critical wells on pertinent dates follows:— 


Sp iy: 
Date Designation Laas tars 
(feet) 

Ve TERS Wey) loos 0 odie aid died diate SSG Ror <2 a ena mG Serer ear Spring recharge..... (1-3) 
Fly BB lo Vee) 2 bw ine ea St Ee Rie hak a ok FR SR Oe Ae Ot ADELE oe Spring plowing...... (2-0) 
DIANA ROO aL ROOT, OE, eked mek AEE hes Pere he Sd warhead ope pie efe 0 Fe, eal epers Spring planting...... (2-2) 
re EE 2; kids Wlardha ais dates esis cus myois ose pe yeu Beginning winter.... 5-1 
Or roR a Vater erie, ah thd. Pasars PRETO HS ee ck ved 5 air eld « ate tapers ae Spring recharge.. aoe 3°8 
Shoes SIS Reo) eee Mes a a a Aen Yee eee are eee Spring plowing gee x tas 3°9 
DE rs eee Berean eet ROI) VET Oe eek a Ny each seal! Spring plantinz...... 3-9 
a eee Pate ee ee be Premiers bere yh STIS eerie Sasha, Phos Jae « blolal> <3 Beginning winter.... 5-9 
SE Lo VED aol eS ead Peele dl hla I tie at ol a ra ae a Spring recharge Ato. 2-0 
Pepe eeu. eee oti. Ge. el i od. TIA OELR SD. “Ee scl. wes « Spring plowing...... 1-8 
er te enh bad a Se p> vt Spring planting...... 1-4 
coca ce uh Wiel. ere Rite aneeyelet cellent a alae mmne Me -- sioaln iae ieais a aE Beginning winter.... 5-0 
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“ Readings on only part of the wells were available prior to May 10, 1930. 
Depths listed prior to that date are approximations of the average. 
| “Margins between ground surface and water table in levee and other areas 
are greater than those tabulated for critical areas. 
“The height of water table at planting time varies from year to year. Depth 
to water table contours drawn by L. T. Jessup correspond approximately to 
planting time. The areas in acres within five zones of depth follow:— 


ee 


Depth Depth Depth Depth Depth 

Date 0’-1’ 1’-2' 2’-3’ 3/-4’ Over 4’ 

(Acres) (Acres) (Acres) (Acres) (Acres) 
AE SU ne cekicc son ce ea wees peers 340 300 285 270 2,186 
PA TTAL CaM ae ea teide Seb OTL). See RkGl s 0 200 260 220 2,701 
Vue eee IS, Play tng ok carta ste k «4 leucpere oboe © sie 650 280 260 210 1,981 


Ud abe uate Sopra pease esas clans Daca a rad Meine Beate yh 
“Description of pumping equipment is included in Compilation of Base 
Data, Volume IV. The quantities pumped from the drainage district during 
three seasons have been computed as follows:-— 
SEO ee EE 
Time in hours Total 


Year J quantity, 
15” pump 12” pump 8” pump (acre-feet) 


LO SOC ET, POM We RAPGIR A Pe RIRM Moa dantte h gallyn sabes 532-0 290 20 AE. oh Paes 646 
DOs reer eta ot PT hrs Ey. Ret ae ae SER re ales bts 72:8 1228 Nile yee seal celal 102 
felt eee ete WM ile a ahs Seta Gli eee aetna ie «ie <5 1 As) 800 72-0 1,736 


“The pumped quantities necessarily include the flow of Rock and Brush 
creeks during the period. A small share of the quantities pumped in 1930 and 
1932 were lifted into the foothill drain by a booster pump. The temporary 
pumping station at the river dike (mile 19-48) was not operated during the 
years 1930-32. A freshet in the tributary streams overtopped the banks of the 
foothill ditch for a short period in 19382 when the capacity of the gravity outlet 
was insufficient. 

“The maximum discharge measured at the pumping station, 1930-32, was 
22-8 second-feet when the 15-inch and 12-inch pumps were operating as a unit. 
The maximum discharge of the temporary 8-inch pump was 6:4 second-feet. 

“The elevation of the bottom of the gravity outlet is 1,750-40 feet at the 
point where it discharges into Mission creek, 1:75 miles upstream from where 
the creek joins Kootenai river. The maximum discharge observed passing this 
outlet 1931-32 was 51-8 second-feet. ws 


“Drainage District No. 5. Drainage District No. 5 is located on the east 
side of Kootenai river opposite the mouth of Ball creek, a tributary stream 
entering the river from the west. It is reached directly from Bonners Ferry. 
by the foothill road which skirts consecutively Districts Nos. 11 and 5. The 
distance by this road from Bonners Ferry to the nearest contact with district 
lands is 6:5 miles. The district was organized December 13, 1924. and con- 
struction was completed the following year. Fleming creek enters ‘the valley 
within the district boundaries and its flow has been confined to a foothill drain- 
age ditch leading to the pumping station and gravity outlet one-half mile below 
The tract has been controlled by Mr. Klockmann and operated as a single unit; 
it has been cropped since 1925. The river dike failed in 1928, resulting in 
inundation and crop loss. The river exposure totals 2-9 miles and the foothill 
contact within the boundaries is 1-6 miles long. The cross dike between Dis- 
tricts Nos. 5 and 11 is the jomt property of the respective organizations. 
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“The lowest land in the district is at elevation 1,753-2 and is located 
between levee and critica! areas. The lowest land in the back area is at elevation 
1,755-4 and is near the south end of the district. The bottom of the river 
channel opposite the district has been defined (1930 survey) at six cross sections 
and low points were found to range in elevation from 1,678-2 to 1,726°8 feet. 
The average of the bottom low point elevations is 1,710-0 feet or 45-4 feet below 
the lowest land in the back area. The total area of land within the district 
is 983 acres (measured on topographic maps); the assessment list shows 906 
acres. The elevation of the land varies from 1,753-2 to 1,770-0 feet; only 25 
acres are below the 1,756 contour which incloses lands within about 10 feet 
in elevation of the storage line requested. 

‘Ground water records are available from 11 observation wells where water 
table elevations have been determined at intervals of two weeks. More frequent 
observations were made during the high water periods. Of the wells measured 
3 are in critical, 4 in levee and 3 in other areas. The remaining well 5-122A 
was operated as a duplicate of 5-122 to give comparison between two types 
of installation. Individual and average hydrographs of water table are included 
in Compilation of Base Data, Volume III, for the period 1930-1932. 
“Togs of materials recorded when observation wells were installed show 
sandy loams and silt loams near the surface with combinations of sand, silt, 
and clay underlying. The ‘critical area’ soils are practically all peats and 
peat loams. A small section of the peat area near well 5-118 suffered from 
peat fire during the period of the investigation. 

“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 446 acres. The average depth to water table 
at critical wells on pertinent dates follows:— 


ee eee 
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(feet) 
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“ Margins between ground surface and water table in levee and other areas 
are greater than those tabulated for critical areas. 

“ The heights of water table at planting time vary from year to year. Depth 
to water table contours drawn by L. T. Jessup correspond approximately to 
planting time. The areas in acres within five zones of depth follow:— 


Se —_____ nn 


Depth Depth Depth Depth Depth 

Date Q’-1’ 1’—2’ 2’-3' 3/4’ Over 4’ 

(Acres) (Acres) (Acres) (Acres) (Acres) 
a LOR ee te he ee ae bicle Siw ele Boss 0 50 150 85 698 
ED PS Lee tie ed ihc. ud te > ge 8 es 0 0 0 50 933 
priboseioson,  NIMIBE SHIR vio 019. 40 140 95 75 633 


UBOR TT) WORAane. vit SeTeob De lig s oo 


58 INTERNATIONAL JOINT COMMISSION 


“Description of pumping equipment is included in Compilation of Base 
Data, Volume IV. The quantities pumped from the drainage district during 
three seasons have been compiled as follows:— 
eee ee ee 

Time in hours Total 


i Fquantity; 
14” pump 10” pump (acre-feet) 


POCO ee ST APA en OE TA Gk ok REM Le ahs ea auld btaln s 11S TACs eee ae 105 
LOS Te Ee fas elt telat «sya carci Pee? sherry synm aBPEe F PPTs £6 46, il. ae eer eaae 14 
1 EA chy led dick os, haa aig COS sini eles Penta nt a AP Ri cnrcinr se aut aR Sant ee 314 252 422 


“ The pumped quantities include the flow of Fleming creek during the period. 

“The maximum discharge measured at the pumping station, 1930-32, was 
12°3 second-feet with the 14-inch pump operating. The maximum discharge 
of the temporary 10-inch pump was 7-4 second-foot. 

“The elevation of the bottom of the gravity outlet is 1,749-50 feet at the 
point where it discharges into a large channel leading to Kootenai river. The 
maximum discharge observed passing this outlet, 1931-32, was 6°7 second-feet. 


“Drainage District No. 6. Drainage District No. 6 is located on the east 
side of Kootenai river below Mission creek and Copeland post office. It was 
organized August 14, 1925, and construction was completed the following year. 
Eneas and Cedar creeks enter the valley within the boundaries of the district 
and the flow is confined to the interior drainage system. Lucas creek, a bottoms 
channel, has been improved and now gathers the flow from the drain ditches 
and carries it to the gravity outlet and pumping station near the north end 
of the district. The Andrews and Jerome sloughs were cut off by the river dike. 
Another slough channel near the foothill at the south end of the district was 
cut off from Mission creek by the cross dike following the north bank of the 
creek from the foothill to the river. The tract of land reclaimed is larger than 
that in any other district and has been cropped since 1927. During the first 
season of operation, the river dike failed at point where it crossed the Jerome 
slough channel and the district was inundated. Improvements in interior drain- 
age system were then made and broken dikes repaired. The district is exposed 
to river and creek for almost 10 miles and is divided from District No. 8 on 
the north by a cross dike one-half mile long. 

“The lowest land in District No. 6 is at elevation 1,748-4 feet and is in the 
back area near well 6-225A. The bottom of the river channel opposite the 
district has been defined (1930 survey) at 20 cross sections and low points were 
found to range in elevation from 1,668-6 to 1,715-9 feet. The average bottom 
low point elevation is 1,702-6 feet or 45-8 feet below the lowest land. The total 
area of land within District No. 6 is 5,601 acres (measured on topographic 
maps) and the assessment list shows 5,352 acres. The elevation of the land 
varies from 1,748-4 to 1,771 feet; 3,932 acres are below the 1,756 contour which 
incloses lands within about 10 feet in elevation of the storage line requested. 

“Ground water records are available from 49 observation wells where water 
table elevations have been determined at intervals of two weeks. More frequent 
observations were made during high water periods. A continuous record of 
water table elevation has been obtained at a special well near 6-179B by the 
operation of a water-stage recorder. Of the regular wells, 13 are in critical 
13 are in levee, and 23 are in other areas. The observations from each group 
were prota to shart a mean net the area they represent. Individual and 
average hydrographs of water table for the peri - i 
the Compilation of Base Data, Volume ITT. ameaimamuaere 

_ “The soil materials in District No.6 are largely silt and sandy loams with 
silty clay mixtures. Peat occurs to a limited degree only. Shrinkage cracks 
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were particularly noticeable in the old lake bottom areas. A deep well located 
in Doyle’s bend about 1,000 feet from the river bank is reported to have been 
driven 130 feet by hand methods. The sand point clogged and the entire length 
of pipe was withdrawn. The owner states that blue clay and fine sand were 
noted in the pipe joints. The water supply was abandoned because it was 
mineralized and had an unpleasant taste. A sample of the water was collected 
and analyzed. Deepening some of the observation wells near the old Lucas 
creek channel was reported difficult because of striking rocks or gravel forma- 
tion. Soil samples from four locations in the district were examined and 
classified in the laboratory of the Ground Water Division. 

“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 860 acres. The average depth to water 
table at critical wells on pertinent dates follows:— 


aver hee 
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(feet) 
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“Readings on only part of the wells were available prior to April 1, 19380. 
Depth listed for March 3, 1930, is an approximation of the average. 

“Margins between ground surface and water table in levee and other areas 
are greater than those tabulated for critical areas. 

“ The height of water table at planting time varies from year to year. Depth 
to water table contours drawn by L. T. Jessup correspond approximately to 
planting time. The areas in acres within five zones of depth follow:— 


Depth Depth Depth Depth Depth 
Date 0’-1’ 1’-2’ 2’-3’ 3/4’ Over 4’ 
(Acres) (Acres) (Acres) (Acres) (Acres) 


PLOT Eee aoe Se yor ee Ke. ce o> 0 10 190 660 4,741 
APTil 25, AOSTA eo). A ES 0 0 10 20 5,571 
Apso Onda tae ee PAS TES. dai ees 0 80 470 550 4,501 


“Description of pumping equipment is included in Compilation of Base 
Data, Volume IV. The quantities pumped from the Drainage District No. 6 
during three seasons have been computed as. follows:— 


: ee Total 
Year Pours quantity 
15" pump (acre-feet) 
a, ee re A eis onlgecese neat cee eme races he tarnca 189-8 183 
No Re ge ee ee ee ee ee ee ee ere oe er eT 56-0 57 
Att a eR a) ok a bn Nisads app aiais «| vars gyeigt whew wD es 552-0 513 
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“The maximum discharge measured at the pumping station, 1980-32, was 
12-9 second-feet with the 15-inch pump operating. 

“The elevation of the bottom of the gravity outlet is 1,742°8 feet at the 
point where it discharges into Kootenai river at the mouth of Lucas creek 
channel. ‘The maximum discharge observed passing this outlet, 1931-32, was 
17-6 second-feet. 


“ Drainage District No. 7. Drainage District No. 7 is located on the west 
side of Kootenai river below Deep creek. It is reached by road through 
District No. 1 and the nearest contact is about 3-5 miles from Bonners Ferry. 
It was organized September 14, 1925, but construction was not completed until 
1928. Reclamation of the land included the diking of Myrtle creek close along 
the western foothill to a junction with the river, outside the district boundaries. 
Interior drains were constructed which lead to a section of the old Myrtle creek 
channel and drainage outlet and pumping plant was installed where the creek 
dike crossed it, a mile upstream from the river. The district has made several 
changes in pumping equipment since the original installation and has extended 
the lateral drains at both ends of the tract to improve water table conditions. 
Eight miles of the district boundaries are exposed to Kootenai river and 
tributary streams. The reclaimed lands have been cropped since 1929. 

“The lowest land in District No.7 is at elevation 1,748-4 feet and les on 
the west side of the drain between wells 7-62 and 7-70. The bottom of the 
river channel has been defined (1930 survey) at 7 cross section points adjacent 
to the district and low point elevations have been found to vary from 1,705-9 
to 1,725-0 feet. The average of the bottom low point elevations is 1,720-7 or 
27-7 feet below the lowest land. The district comprises 2,165 acres (measured 
on topographic maps) and the assessment list shows 2,133 acres. The elevation 
of the land varies from 1,748-4 to 1,775-0 feet; 1,080 acres are below the 1,756 
contour inclosing lands within about 10 feet in elevation of the storage line 
requested. 

“Ground water records are available, 1930-32, from 32 observation wells 
where water table elevations have been determined at intervals of two weeks. 
Readings were taken more often during high water season. Of these wells, 12 
are in critical, 9 are in levee, and 11 are in other areas. The observations for 
each group were averaged to obtain a mean for the area which they represent. 
Individual and average hydrographs of water table for the period 1930-32 are 
included in Compilation of Base Data, Volume III. | 

“ The logs of materials encountered when the observation wells were installed 
show sandy loams and silt loams to predominate. Peat soils are not so exten- 
sive as in some of the other districts. Sand layers were recorded at lower levels 
in several holes. Three domestic wells were canvassed in levee areas. Thev 
were reported to have been driven to depths of about 50 feet. Little informa- 
tion on materials encountered is available. Two of the wells furnish continuous 
supplies and a third has given difficulty because of the sand screen clogging. <A 
sample of the water from the Brockly well was analyzed. Soil samples fog 
two locations in the district were examined and classified in the laboratory of: 
the Ground Water Division. Soils nthe ‘eritial area” are elasified roughly, 

sandy loams and one-fourth peat loam mixtures. 
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“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 869 acres. The average depth to water 
table at critical wells on pertinent dates follows:— 
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“Margins between ground surface and water table in levee and other 
areas are greater than those tabulated for critical area. 
_ “The height of the water table at planting time varies from year to year. 
Depth to water table contours drawn by L. T. Jessup correspond approxi- 
mately to planting time. The areas in acres within five zones of depth 
follow:— 


eee ene TE SFR 


Depth Depth Depth Depth Depth 

Date 0’-1’ 1/-2’ 2’-3’ 3/4’ Over 4’ 

(Acres) (Acres) (Acres) (Acres) (Acres) 
Perr a LOGl) ei (oh eerste vgs ais sas 2 9 gees 60 340 340 110 1,315 
Nias TASTE: eRe sce SAO 0 80 330 200 1,555 
as LOB 2 rcp ls Coen ee hea Ser cet 260 440 200 100 1,165 
ee al oe) Oi ee ie ee ee eee 


“Description of pumping equipment is included in the Compilation of 
Base Data, Volume IV. The quantities pumped from the drainage district 
during three seasons have been computed as follows:— 


Dn inne 


Time in hours Tatat 
Year Old Net quantity 
12” pump 12” pump (acre-feet) 
DS LCR Se og ia Ch at Metre Se eA atl As aos Peiehas Ab hea ned dn, « 255-4 53-9 174 
LO I Re ee a Pt Sie Ey a tes eet ale ce free da eens 95-0 61 
1 rete ee se sce Pe hts hide Jeehiben de dean eee eRe 1,628-0 945 
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“ The maximum discharge measured at this station, 1930-32, was 8-3 second- 
feet with the new 12-inch pump only operating. 

“The elevation of the bottom of the gravity outlet is 1,745-9 feet at the 
point where it discharges into Myrtle creek one mile upstream from the point 
where the creek joins Kootenai river. The maximum discharge observed pass- 
ing this outlet, 1931-32 was 7-8 second-feet. 


“Drainage District No. 8. Drainage District No. 8 is located on the east 
side of Kootenai river immediately south of the international boundary and 
adjacent to Port Hill, It was organized January 2, 1926, and constructed dur- 
ing the same year. Reclamation of the lands included the construction of two 
main drainage systems discharging into Kootenai river through independent 
outlets at the north end of the district. Arrangements were made to permit 
pumping at each of these points. A dike was constructed along the river from 
Port Hill upstream to the north end of the District No. 6 dike comprehend- 
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ing a river exposure of seven miles. About a half mile of cross dike separ- 
ates the lands of District No. 8 from those of District No. 6 and completes the 
enclosure. Almost the whole tract of land included is operated in a single 
unit. The lands have been cropped since 1927. The foothill exposure 1s 2:5 
miles long and tributary streams entering from the hillside area are limited 
to small courses, the flow in which is intermittent in character. Ren 

“The lowest land in District No. 8 is at elevation 1,750-2 feet and is in 
the back area between well 8-269 and the foothill. The bottom of the river 
channel opposite the district has been defined at 12 cross sections (1930 sur- 
vey) and the low points vary from 1,678-3 to 1,714-0 feet. The average 
bottom low point elevation is 1,702-3 or 47-9 feet below the lowest land. The 
total area within the district is 2,921 acres (measured on topographic maps) 
and the assessment list shows 2,669 acres. The elevation of the land varies . 
from 1,750°2 to 1,770-0 feet; 2,670 acres are below the 1,756 contour which 
incloses lands within about 10 feet in elevation of the storage line requested. 
The topography is very flat as almost 2,000 acres are included within a range 
in elevation of 2 feet. 

“Ground water records are available, 1930-32, from 48 observation wells 
where water table elevations have been determined at intervals of two weeks. 
More frequent observations were made during the high water period. Of 
these wells 19 are in critical, 15 are in levee, and 8 are in other areas. Two 
wells were excluded from the classifications. The observations from each of 
the three groups were averaged to obtain a mean for the area they repre- 
sent. Individual and average hydrographs of water table for the period 
1930-32 are included in Compilation of Base Data, Volume III. 

“The soils of the ‘critical area’ in District No. 8 are practically all 
peat and peat loams underlaid by finer materials. The areas immediately 
adjacent to the river channel are composed of silt loams and sandy loams. 
Other areas show mixtures of these classes with peat and clay. In so far as 
the surface soils are concerned peat is the predominant soil class while the 
subsoils may be said to be generally of fine texture as above described. Two 
deeper domestic wells near the south end of the district were canvassed. They 
are reported to be 70 and 100 feet deep, respectively, and to have been driven 
by hand methods. A sample of water from the former was analyzed. A 
shallow dug well was noted along the foothill road. Soil samples from two 
locations in the district were examined and classified in the laboratory of the 
Ground Water Division. 

“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 1,230 acres. The average depth to water 
table at critical wells on pertinent dates follows:— 
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“Margins between ground surface and water table in levee and other 
areas are greater than those tabulated for the critical area. 

“The height of water table at planting time varies from year to year. 
Depth to water table contours drawn by L. T. Jessup correspond approxi- 
mately to planting time. The areas in acres within five zones of depth fol- 
low:— 


Depth Depth Depth Depth Depth 

Date 0’-1’ 1’-2 2’-3' 3/4’ Over 4’ 

(Acres) (Acres) (Acres) (Acres) (Acres) 
POT eed Oe Ris Re Me Se pti: 0 90 690 460 1,681 
EC UL OS gk ah I al a Rk a 0 10 250 680 1,981 


Se HE A By ROR A ee 0 ne a 30 470 1,100 450 871 


“Description of pumping equipment is included in Compilation of Base 
Data, Volume IV. The quantities pumped from the Drainage District No. 8 
during three seasons have been computed as follows:— 


Time in hours Total 
Year ———____—__—_——| quantity 
8” pump 6” pump (acre-feet) 


USSD a ae She CEA dedidlace <b alg her Be ae panne Raat ot eee OO ast haa 25 uae 25 
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“ Booster pump operated 62 hours in 1932 and pumped 6-3 acre-feet. The 
maximum discharge computed for the main pumps, 1930-32, was 3-3 second- 
feet and 1-5 second-feet, respectively. 

“ District No. 8 has two drainage outlets, one at Port Hill, and one about 14 
mile west. The elevation of the bottom of the gravity outlet at Port Hill is 
1,744:6 feet at the point where it discharges into Kootenai river. The corre- 
sponding elevation for the west outlet is 1,743-3 feet. The maximum discharge 
observed passing the Port Hill outlet, 1931-32, was 0:8 second-foot. 


“Drainage District No. 9. Drainage District No. 9 is located on the west 
side of Kootenai river opposite Copeland. It was organized February 6, 1926, 
and dikes and drains were constructed in 1926-27. The drainage laterals with 
the exception of the foothill ditch are led into Kerr Lake, a small body of water 
which has not been entirely drained out. The slough courses which originally 
gathered the run-off from this tract to the lake and thence south along the foothill 
to the river were cut off by a short section of cross dike. A new outlet was then 
constructed from the lake northward to the point at the northwest corner of the 
tract where the gravity outlet was installed. The foothill slough was likewise 
reversed and extended to the same outlet. The district is confined in a major 
loop of the river and 3-9 miles of the boundary is thereby exposed. River banks 
on this loop were naturally high and high dikes were not required. The lands 
have been farmed since 1927. 

“The lowest land in the district. is at elevation of about 1,750 feet and 1s 
located around the margins of Kerr lake. The bottom of the river channel 
opposite the district has been defined at 5 cross sections (1930 survey) and the 
low points vary from 1,676-5 to 1,721-6 feet. The average bottom low point is 
1,703-9 or 46-1 feet below the lowest land. The total area within the district 
is 1,025 acres (measured on topographic maps) and the assessment list shows 
941 acres. The elevation of the lands vary from 1,750 to 1,767 feet; 420 acres 
are below the 1,756 contour which incloses lands within about 10 feet in elevation 
of the storage line requested. 
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“ Ground water records are available, 1930-32, from 9 observation wells where 
water table elevations have been determined at intervals of two weeks. More 
frequent observations were made during the high water period. Of these wells, 
5 are in levee, and 4 are in other areas. The ‘critical area classification was 
so inconsequential in extent that no ground water representation is available. 
The observations from the groups in the levee and other areas were averaged to 
obtain a mean representation. Individual and average hydrographs of water 
table for the period 1930-32 are included in Compilation of Base Data, Volume 
LEE: 

“Soils in this district are composed of sandy loams, silt loams, and clay 
mixtures. Logs of materials encountered in the installation of observation wells 
do not show any peat or peat mixtures. Shrinkage cracks were noted in the 
vicinity of Kerr lake. 

“To show the trend of the water table, in the absence of critical area repre- 
sentation, the average depth to water table at all wells in the district are 
tabulated on pertinent dates. 
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“The water table in District No. 9 is very responsive to changes in river 
level. Water table tops the ground surface in many places during the season of 
high river stages. 

“Description of pumping equipment is included in Compilation of Base 
Data, Volume IV. During the years 19380, 1931, and 1932, practically no pump- 
ing was done. The 8-inch pump was conditioned in 1932 and operated for a 
period of 8 hours. The total quantity pumped was computed as 2:2 acre-feet. 

“The elevation of the bottom of the gravity outlet is 1,748-0 feet at the 
point where it discharges into Kootenai River near the northeast corner of the 


district. During the years 1931 and 1932 discharge at the drainage outlet was at 
no time observed. 


__ “Drainage District No. 10. Drainage District No. 10 is located on the west 
side of Kootenai river between Parker creek and Long Canyon creek. It was 
organized May 14, 1927, and construction work was practically completed in 
1930. Reclamation of the lands involved the excavation of a new channel for 
Parker creek and the construction of a diversion dam across the original creek 
bed. Interior drainage systems have two outlets, one at the north end of the 
district where the pumping plant was installed and the other. an auxiliary, at the 
point where Parker creek originally entered the river. The lands have been 
cropped since 1930 with the exception of parts not yet sufficiently drained to 
permit cultivation. The boundary of the tract is exposed to river and creek 
front for a distance of 5-5 miles along which dikes have been constructed. The 
foothill exposure extends about 2-8 miles within the diked area 

“ The lowest land in the district is at elevation 1,751-5 feet and is in an area 
of broken topography near the pumping station. The lowest land in the back 
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area is at elevation 1,752-1 feet and is near well 10-228. The bottom of the river 
channel opposite the district has been defined (1930 survey) at 13 cross sections 
and low points were found to range in elevation from 1,678:3 to 1,715-9 feet. 
The average bottom low point elevation is 1,701-7 feet or 50-4 feet below the 
lowest land in the back area. The total area of land within the district is 
1,633 acres (measured on topographic maps); assessment list calls for 1,676 
acres. Severns Bend segregation includes 241 acres additional which, although 
adjacent to District No. 10, is not considered a part of it. Within the two 
tracts 879 acres are below the 1,756 contour which incloses lands within about 10 
feet in elevation of the storage line requested. The elevation of the lands in 
these two segregations varies from 1,751-5 to 1,770-0 feet. 

‘Ground water records are available from 14 observation wells where water 
table elevations have been determined at intervals of two weeks. Readings were 
taken more often during high water periods. Of these wells 10 are in critical, 
and 4 are in levee areas. The observations from each group were averaged to 
obtain a mean for the area they represent. Individual and average hydrographs 
of water table for the period 1930-32 are included in the Compilation of Base 
Data, Volume III. 

“Logs of materials recorded when observation wells were installed show silt 
loams, sandy loams, silty clay mixtures and peat. The larger part of the critical 
area is composed of peat and muck which in some cases is reported to be overlaid 
with loam. The peat layers are thick as indicated by the fact that the majority 
of the observation well holes did not pierce through the peat layers. Soil samples 
from a point near Severn’s cross dike were examined and classified in the 
laboratory of the Ground Water Division. A peat fire was experienced during 
the fall of 1931 near the Parker creek drain. 

“ Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 958 acres. The average depth to water table 
at critical wells on pertinent dates follows:— 
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“The first full round of ground water observations in this district was com- 
pleted April 28, 1932. Average depth to water table shown in the above table 
for April 1, 1930, is an approximation based on readings from part of the wells. 

“Tt is very important to note that spring recharge occurs at a later date in 
this district and in District No. 13 than in the neighbouring areas. The time 
available for improving water table conditions after recharge and before high 
river stages ensue is very short. 

‘“ Margins between ground surface and water table in levee area are greater 
than those listed for the critical area. 
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“The height of water at planting time varies from year to year. Depth to 
water table contours drawn by L. T. Jessup correspond approximately to plant- 
ing time. The areas in acres within five zones of depth follow:— 


Depth Depth Depth Depth Depth 

Laven t || 0’-1’ 1’-2’ 2/-3' 3/4! Over 4’ 

(Acres) (Acres) (Acres) (Acres) (Acres) 
Nearer MiCsO Limes Cee a eiyeetn rye a 340 260 210 170 653 
Mery B93 0. AL Gt 208 le alle 0 290 230 180 933 
May Tey hbs? Rab es) ce edeagad i: sae! 4 - 280 220 210 170 753 
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“Descriptions of pumping equipment are included in the Compilation of 
Base Data, Volume IV. The quantities pumped from Drainage District No. 10 
during three seasons have been computed as follows:— 

Ce eee eee 
Time in hours Total 


Year quantity 
10” pump 6” pump (acre-feet) 
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“ The maximum discharge measured at this station, 1930-32, with the 10-inch 
pump operating was 8-6 second-feet. | 

“The elevation of the bottom of the main gravity outlet is 1,746-2 feet at 
the point where it discharges into Kootenai river, the bottom of the auxiliary 


outlet is at elevation 1,748-4 feet. The maximum discharge observed passing © 


main outlet, 1931-32, was 6:3 second-feet. At that time 1:8 second-feet was 
measured at the auxiliary outlet. 


“Drainage District No. 11. Drainage District No. 11 is located on the 


north side of Kootenai river immediately adjacent to Bonners Ferry. It was ~ 


organized December 21, 1929, and construction was advanced sufficiently to 
permit cultivation of a large part of the lands during the season of 1930. 
Reclamation plans included extending a dike along the river exposure for a 
distance of 8-3 miles, from the eastern boundary of the district to a contact 
with the District No. 5 river dike. Purchase of an interest in the cross dike of 
the latter district and construction of a short section at the eastern extremity 
inclosed the tract. Interior drainage system and gravity outlet structure were 
constructed. The former extended to Ferbrach and Mission lakes. The latter 
was located at the point where the river dike cut off Wall creek near the north 
end of the segregation. Mission Hill is within the boundaries of the district 
but has not been included in the area determinations. The reclaimed lands have 
been cropped since 1930. | | 


“The lowest land in the district is at elevation 1.754: ies ] 
back area near well 11-102. The bottom of the river SASSI Hone a Ge ERIE 
(1930 survey) at 18 cross sections adjacent to the district and low point eleva- 
tions have been found to vary from 1,698-9 to 1,732-6 feet. The ark e of the 
bottom low point elevations is 1,720-4 feet or 33-7 feet below the awk land 
The district comprises 4,294 acres (measured on topographic maps); the ass 
ment list shows 4,171 acres. The elevation of the lands varies from 1 734 1 
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“Ground water records are available, 1930-32, from 20 observation wells 
where water table elevations have been determined at intervals of two weeks. 
Readings were taken more often during the high water periods. Of these wells, 
10 are in critical, 4 in levee, and 4 in other areas. The observations in each 
group were arranged to obtain a mean for the area which they represent. Two 
wells were excluded from the grouping because of proximity to others which had 
been selected. Individual and average hydrographs of water table for the period 
1930-32 are included in Compilation of Base Data, Volume III. 

“The soils in District No. 11 are largely sandy loam, silt loam, and peat. 
Samples from several locations were examined and classified in the laboratory of 
the Ground Water Division. A deep well has been drilled by the United States 
Indian Service on Mission Hill at a point where the ground surface elevation is 
approximately 1,780 feet. According to Superintendent Byron A. Sharp, the 
well was originally drilled through 7 feet of surface soil followed by 78 feet of 
solid rock with the exception of a shallow stratum of sand and another of gravel 
formation. Later drilling reached a depth of 200 feet with granite encountered 
which changed in colour from gray to yellowish brown. An analysis of the 
water from this well is available. Practically all of the “ critical area’ surface 
soil is organic in character. 

“Critical areas in which the water table was within 4 feet or less of the 
ground surface on April 1, 1930, comprise 2,060 acres. The average depth to 
water table at critical wells on pertinent dates follows:— 
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“The first complete round of well observations in District No. 11 was made 
on April 3, 1930. The average depth to water table listed above for April 1, 1930, 
iS an approximation. 


“Margins between ground surface and water table in levee and other areas 
are greater than those tabulated for critical area. 


_ “The height of the water table at planting time varies from year to year. 
Depth to water table contours drawn by L. T. Jessup correspond approximately 
to planting time. The areas in acres within five zones of depth follow:— 


Depth Depth Depth Depth Depth 
Date 0’-1’ 1’-2’ 2’-3' 3/-4’ Over 4’ 
(Acres) (Acres) (Acres) (Acres) (Acres) 


BE MAE ame Rac sia ath cad os. Rin: 130 230 560 640 2,734 
ti 25, iGa lee erm a 0 0 0 180 4,114 
NRW evn LE Veh ede La She dad ea 90 150 540 660 2,854 


6762—54 


68 INTERNATIONAL JOINT COM MISSION 


“Description of pumping equipment is included in the Compilation of Base 
Data, Volume IV. The quantities pumped from Drainage District No. 11 during 
three seasons at the temporary pumping station have been computed as 
follows:— 

Wy sae eB ee 


in Hers Total 
Year A oe, wale a 
10” pump (acre-feet) 
“okt ly operas ee yak NEG RRS SIN) SPR ENE BS aa ace Ma ea 40-0 18 
RR tt Ee ane n ba Aecc'e ais poole tn ere mnie tie ena a nt 0-0 0 
FT OO Or oa ey een names Uo ae oi aaa cr 0:0 0 


“Booster pump operated 38 hours in 1932 and pumped 1-9 acre-feet. 

“ The elevation of the bottom of the gravity outlet is 1,742-5 feet at the point 
where it discharges into Kootenai river. The maximum discharge observed 
passing this outlet, 1931-32, was 4-9 second-feet. 


“Drainage District No. 12. Drainage District No. 12 is located on the west 
side of Kootenai river between Ball creek and Trout creek. It is reached by 
road from Bonners Ferry through Districts Nos. 1, 7, and 3, the nearest con- 
tact being about 12 miles by river from town. Construction of dikes and 
drains was advanced sufficiently to permit cultivation of a large part of the area 
during 1930. Completion of the interior drainage system and installation of 
main pumping plant and gravity outlet was in progress the following year. T he 
foothill ditch extends from the centre cross drain, south to the Ball creek fan. 
and north to the extreme end of the segregation. The cross drain carries the 
fow from both directions directly across the district to the main pumping plant 
and gravity outlet. An auxiliary outlet and temporary pump were installed 
at the north cross dike adjacent to Trout Creek. The district boundary is 
exposed to the river for a distance of 5°5 miles and to the foothill for 3:0 
miles. Not all the lands within the boundaries have been placed in cultivation 
to date. 

“ The lowest land in the district is at elevation 1,751 feet and is in the area of 
broken topography near the south end; the lowest land in the back areas is at 
elevation 1,754°5 feet and lies near observation well 12-128. The bottom of 
the river channel adjacent to the district lands has been defined at 10 cross 
sections (1930 survey) and low points were found to vary in elevation from 
1,693-7 to 1,726°8 feet. The average bottom low point is at elevation 1,710-6 
foet, or 43-9 feet below the lowest land in the back areas. The district comprises 
2.187 acres (measured on topographic maps); 2,002 acres are assessed. The 
elevation of the lands varies from 1,751 to 1,770 feet. Only 258 acres are below 
the 1,756 contour inclosing lands within about 10 feet in elevation of the storage 
line requested. 

“ Ground water records are available 1930 to date from 7 observation wells 
where water table elevations have been determined at intervals of two weeks. 
Readings were taken more often during high water periods. Of these wells, 5 
are in critical, and 2 in levee areas. The observations from each group have 
been averaged to obtain a mean for each area. The number of observation 
Bye he leet reads representative water table conditions. Indi- 
vidual and average hydrographs of water table for th i 
in the Compilation of Base Data, Volume IIT. tae 

‘ “ Few logs of materials are available to show classificati ils j 
adjacent to the river. Two holes show sandy clay eae Se 
critical area’ are largely peat and peat loams underlaid with finer materials. 


Es 
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“Critical areas in which water table was within 4 feet or less of the ground 
surface on April 1, 1930, comprise 940 acres. The average depth to water 
table at critical wells on pertinent dates follows:— 


Average 
depth to 
Date Designation water table 
(feet) 
AOE EL ey prea Rd eee reo nce eaia ance # sash. Wipe h 4 abu ere wigie we Spring plowing...... (0-5) 
IEE Weigel UU amet nie erase naar etek hee a SR AAA a Miata le ibis, atalermin wmeted Md Spring planting...... 0-5 
ENG V MoU cibuckidy , Mateite Sirmrttls ea ght 5 Shed chet a ale 9 Bel clay ele F's lec RE SS Beginning winter.... 5:5 
ES pele Bo eS) SB Me bs ES Be 8 ot A ie Stee eee eee EAP Spring recharge..... 1-9 
Deval (OSS ett dete. < cape edie resis caert tis Shera sp. ol eed Ot ote Spring plowing...... 2-3 
RS ee Ons b ties veer ee ch eee EN RE FS PG a 8A g sae ales ba we Ds aie Spring planting...... 3:3 
later thd ROE A ge, dae) | CR os AA OR A OA a ee a Beginning winter.... 77 
OREN gg ATM hep Aes ee) 1 EMI ee UE BS ee as er th Ae ot a Spring recharge..... 1-1 
POIs So ene eae sr cty ici t et te oe esis len erp eee ae he ee ess Spring plowing...... 1-2 
NL LOOSE ea has CUE Me MAD Ae APD e es oc chat tee OLE aad dcihtabls s tet aes + Spring planting...... 1:8 
rae Ot eee i MD MO MMI oe erin EC Ba NOL in 0 ib alade es dinye es pavgem poe bse Beginning winter... 9-6 


“The first complete round of well readings in District No. 12 was made on 
April 16, 1930. Depth listed for April 1, 1930, is an approximation. 

“ Margins between ground surface and water table in levee areas, although 
defined at only two observation wells, are believed greater than those tabulated 
for critical areas. 

“ The height of water table at planting time varies from year to year. Depth 
to water table contours drawn by L. T. Jessup correspond approximately to 
planting time. The areas in acres within five zones of depth follow:— 


Depth Depth Depth Depth Depth 
0 1’-2’ 2’-3' 3/-4’ Over 4’ 
(Acres) (Acres) (Acres) (Acres) (Acres) 


ee ee | Gn a, (ai a ea a aaaS 


Pepe SONG ys. Att: Baw eS 490 160 110 100 1,327 
UR eS MN La ochre: Sin ale 2S whnigibannaige oiavele #0 0 180 270 190 1, 547 
SG AY ie EY Sea aR Agen ara A ore erent 100 400 210 150 1,327 


“Descriptions of pumping equipment are included in Compilation of Base 
Data, Volume IV. The quantities pumped from Drainage District No. 12 
during three seasons have been computed as follows:— 


Time in hours 


Total 
Year 8” pump quantity 
10” pump 8” pump (temp.) (acre-feet) 
ee ee ER GM reece. 2. scene cas Riess 2 Wis Leis cusleioe mew) d s [owe alee ee serie 155-0 41 
ae en RE ist ela E EE ORG, aly in aivisnin ch oles [uc Shine slog sue ee neces ees 213-9 52 
DOSY ete ee EME CON Roots ae caMin ne ks bb eke alele aes a 1,390 1,515 422-0 1,162 


“ The 8-inch temporary pump was in service at several different locations in 
_the district during the three years of operation. 

“ The maximum discharge computed, 1930-32, with the three pumps operating 
independently totals 12-8 second-feet. , 

“The elevation of the bottom of the gravity outlet at the main pumping 
station is 1,748-8 feet at the point where it discharges into Kootenai river. The 
elevation of the bottom of the auxiliary outlet is 1,751-1 feet at the point where it 
discharges into Trout creek. The maximum discharge observed passing the 
main drain outlet, 1931-32, was 8-1 second-feet. 
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“Drainage District No. 13. Drainage District No. 13 is located on the west 
side of Kootenai river above Parker creek. It is reached from Copeland by 
ferry and road through District No. 9. It was organized August 30, 1930, and 
was constructed in 1930 and 1931. Reclamation works include 3:5 miles of 
dikes on the river exposure and about 0:5 mile on the Parker creek exposure. 
The main pumping station and gravity outlet is located about halfway along 
the Parker creek exposure. A foothill drain ditch leads to this outlet. An 
auxiliary outlet was installed at the point where the river dike cuts a 
distributary channel above the Gudbaur ranch house. The interior drainage 
system has not yet been completed and to date the pumping station has been 
operated on temporary settings. ‘The lands have been cropped since 1931. 

“ The lowest land in District No. 13 is at elevation 1,749-5 feet and is located 
in the slough channel near the north end of the segregation. The lowest land 
within the ‘critical area’ is at elevation 1,754-°8 feet and lies between 
observation wells 13-175 and 13-186. The bottom of the river channel has 
been defined (1930 survey) at six cross sections adjacent to the district and 
low point elevations have been found to vary from 1,699-4 to 1,715-2 Teet. 
The average of the bottom low point elevations is 1,708-4 feet or 46-4 feet 
below the lowest land in the critical area. The district comprises 1,440 acres 
(measured on topographic maps); 1,179 acres are assessed. The elevation of 
the land varies from 1,749°5 to 1,770 feet; 314 acres are below the 1,756 contour 
inclosing lands within about 10 feet in elevation of the storage line requested. 

“Ground water records are available, 1930-32, from 11 observation wells 
where water table elevations have been determined at intervals of two weeks. 
Readings during the high water season were difficult to obtain because of ponded 
water prior to reclamation. Since the lands were diked more frequent 
observations have been made during high water periods. Of these wells, 6 are 
in critical, and 5 are in levee areas. The observations for each group were 
averaged to obtain the mean for the area they represent. Individual and 
average hydrographs of water table for the period 1930-32 are included in 
Compilation of Base Data, Volume III. 

“ Soils in the critical area are practically all classified as peat with the usual 
sandy and silt loam materials recorded in the areas near the river. Several 
of the well logs bear the notation that the peat is coarse. Prior to 1931 the 
lands were used for pasture and the growth of wild hay. 

“ Critical areas in which water table was within 4 feet or less of the ground 
on April 1, 1930, comprise 680 acres. The average depth to water table at 
critical wells on pertinent dates follows:— 


Average 
Dat ' ' depth to 
it Designation water table 
(feet) 
A ae Ne ig Wil oR at gs acs oe. the d Bosid die Wein ele Bere es Spring plowing...... (0:9) 
lane ; a tes actin Ail OR, GOD PR ALR Se aa nC Spring planting... ... 0-0 
oy. 1, L930." ee Ae EE ee ctl des eee ee Me Phe. Beginning winter.... 5-8 
earn vats Beet a a cal saad dat Ut J. wltdWsdosidvnreca Spring recharge..... 21 
ae Re ee ee a Pa ae Spring plowing...... 2-2 
Gate ; ites Bt a ee me | OS ae el ee a a Spring planting...... 2-7 
PRPC ia Sietam el delve Meche Jiregh PEE eed « Sacusl seule ly + vans er ny <asivietar ts eek Beginning winter.... 8-2 
reat ” ie SREP MOE NRS ianyiee a uderh fee stabis Meet Aloahih scythe swears kota Spring plowing...... ‘oy 
Moy 1 Be ee ee ge hae erg de Spring recharge..... 0-6 
BS Es IE ar PS ae ae a aa Spring planting...... 1:5 
Bip iocmtmelseh. 254. Nas) Perse eet ceri Ee oh as. crass k locale . Beginning winter.... 6-8 


SA ESE ee) SA Te Renee | ee Oe TES a eS 


“The first full round of ground water observations in District No. 13 was 


made on April 2, 1930. Average depth to water table s ory 
table for Avril 1. 1930. is an approximation. F SE-1GGT dois bau 
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“Tt is very important to note that spring recharge occurs at a later date 
in this district and in District No. 10 than in neighbouring areas. The time 
available for improving water table conditions after recharge and before high 
river stages ensue is very short. 

“Margins between ground surface and water table in levee area are greater 
than those listed for the critical area. 

“The height of water table at planting time varies from year to year. Depth 
to water table contours drawn by L. T. Jessup correspond approximately to 
planting time. The areas in acres within five zones of depth follow:— 


Depth Depth Depth Depth Depth 

Date. 0’-1’ 1/-2’ 2’-3' 3/4’ Over 4’ 

(Acres) (Acres) (Acres) (Acres) (Acres) 
Vee eg ber Faye tet debe Me he sell MONE 5c enh gh) cateahred 60 220 260 120 780 
Amrii21¢) 19328 «o708..! Wy tee wri ry. t... 430 220 110 80 600 


“From April 28 to June 1, 1930, wells in the critical area showed an average 
water table practically coincident with average ground surface elevation. 

“ Descriptions of pumping equipment, or of temporary pumps which have 
been used in District No. 13; are included in Compilation of Base Data, 
Volume IV. The quantities pumped from the drainage district during two 
seasons have been computed as follows:— 


Time in hours Total 
Year a ——_———— | quantity 
12” pump 8” pump (acre-feet) 
olde ee See! eked PERO LOR Fo. ORS ER I. UL IOL] LOO UIC AEE Cai ee 12D 
I al Ochna ES ate ll ls WAC OD el Bg ME hehage ght lta 922-0 468 726 


“The maximum rates of discharge computed, ue the above periods, for 
the temporary pumps used in District No. 13 were 8-2 second-feet with the 
12-inch pump operating and 2:6 second-feet with the 8-inch pump operating. 

“The elevation of the bottom of the main gravity outlet is 1,748-0 feet at 
the point where it discharges into Kootenai River; the bottom of the auxiliary 
outlet is at elevation 1,746°6 feet. ‘The maximum discharge observed passing 
the main outlet, 1931-32, was 4°95 second-feet.” 
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IV 
CRESTON PROJECT 


On October 27, 1927, the Creston Reclamation Company, Limited, made 
formal application to the Commission for permission to construct certain per- 
manent works in and adjacent to the channel of the Kootenay river at Creston, 
in the province of British Columbia. 

, This application was transmitted to the Commission by the Minister of 
the Interior of Canada with a request that the Commission take appropriate 
action. | 
Copies of the application and the letter of transmission were forwarded 
on the date of filing to the Secretary of the Commission in Washington. The 
application will be found in the appendix. (Appendix A.) 


Kootenay Flats. In a memorandum prepared for the information of the 
Commission it is noted that the land proposed to be reclaimed by the Creston 
Reclamation Company is what is known as the Kootenay flats. The Kootenay 
flats is that portion of the valley of the Kootenay river lying between Bonners 
Ferry, Idaho, and Kootenay Landing, British Columbia, a distance of about 
forty-five miles in a direct line. The Creston project related to part of the 
flats in British Columbia. The flats average from one to four miles in width 
and is subject to periodic flooding. It is a typical flood plain, having river 
banks ten to fifteen feet higher than the land lying along the foot of the hills. 
The total amount of bottom land subject to overflow in the flats, before reclama- 
tion in Idaho was commenced, was approximately 65,000 acres, of which roughly 
30,000 acres are in British Columbia. Of the tract in British Columbia, approxi- 
mately 20,000 acres are in the control of the province, while the balance is 
privately held or forms portions of Indian reserves controlled by the Depart- 
ment of Indian Affairs of Canada. The flats are practically free from timber 
and brush except a narrow strip of woodland fringing the river-bank, and 
form a large tract of rich alluvial land lying in the heart of a mountainous 
region. 

As noted in the chapter on Reclamation Projects, various investigations 
were made from time to time as to the practicability of reclaiming the Kootenay 
flats. These included surveys on behalf of the Province of British Columbia 
in 1912, of the Canadian side of the flats, and by the State of Idaho in 1915 
and 1916 of the American side of the flats. Owing to the international character 
of any comprehensive scheme of reclamation, the local interests affected took 
the necessary steps to arrange for a joint investigation of the scheme as a 
whole by the State of Idaho and the Province of British Columbia. This was 
carried out in 1922, but no steps were taken to develop the scheme. _ 

As the undertaking of the Kootenay flats project in ens! 
manner by Idaho and British Columbia Ud ea the Ee 


settlers in the flats in Idaho organized separate drainage district : 
to reclaim the Idaho part of the flats by unit or aerate savin ane ae 


Canadian Interests. As the Kootenay 
scheme under the Navigable Waters Protection Act was n 

ecessary, so far as 

Canada was concerned. Also portions of certain Indian resctved, etait ae 

to approximately 1,500 acres, were included in the proposed scheme, which 


river is navigable, approval of the 
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entailed obtaining the consent of the Department of Indian Affairs. The con- 
sent of the Dominion was given so far as the Navigable Waters Protection 
Act is concerned by Order in Council dated February 4, 1928. (Appendix B.) 


Indian Lands. So far as Indian interests were concerned, a letter was 
received by the Commission from the Deputy Superintendent General of Indian 
Affairs of Canada dated November 17, 1927, in which it is said:— 

“ Certain lands set apart for the Lower Kootenay Indians and confirmed 
as reserves by the Dominion Government and the Government of the Province 
of British Columbia have not yet been conveyed to the Dominion for the 
Indians. It is not improbable that some arrangement may be made to cancel 
these allotments and substitute for them land for the use of the Indians which 
will not be affected by the Creston Reclamation Company’s scheme, or to other- 
wise compensate the Indians. 

“For the information of your Commission I may state that while the 
Minute of the Indian Reserve Commission, when allotting these lands for the 
use of the Indians of the Kootenay band, expresses an opinion as follows: 
‘ That the Commission, in dealing with the reserve lands of the Lower Kootenay 
Tribe or Bands, places itself upon record as of the opinion that the Govern- 
ment of the Dominion of Canada should contribute pro rata as guardian of 
the Indians concerned to the cost of any work of reclamation of valley lands 
at Creston or in connection with any lands which the Commission may recom- 
mend to be added to the reserve thereat,’ the Commission concluded this Minute 
by adding, ‘On the same being approved of by such Government after such 
expert inquiry as it may cause to be made.’ Up to the present time, so far as I 
am aware, the Dominion Government has not directed an expert inquiry into 
the project.” 


Nelson Hearing. A public hearing was held by the Commission in the 

city of Nelson, British Columbia, on November 29, 1927, at which the inter- 
ested parties for and against the application as well as representatives of the 
Canadian and United States Governments, the Governments of Idaho and 
British Columbia, and the Great Northern Railway, were present. 
] In opening the meeting the Canadian chairman, Mr. C. A. Magrath said:— 
| “ This is the first time that the Commission has appeared west of the Rocky 
mountains. In the fifteen years in which it has been in operation it has held meet- 
ings on the American side all the way from Idaho to Maine and to Massa- 
chusetts, and on the Canadian side from Alberta to New Brunswick. It was 
brought into existence through a treaty that was entered into in 1909 between 
Great Britain, acting on behalf of Canada, and the United States. The Treaty 
was ratified in 1910. In our opinion, and in the opinion of a great many people 
in both countries, it has been the greatest move forward between any two 
neighbouring nations up to the present time. We find that in the conduct of 
our work the people on both sides of the boundary are always reasonable when 
there are questions to be discussed and determined; we find that by having 
those questions threshed out in the presence of both parties reasonable settle- 
ments can be effected; and I am pleased to say that in the work that we have 
accomplished we have always reached unanimous decisions. 

“Tt is a great tribute to both peoples on all this international border. 
There is a function that the Commission is called upon under the treaty to 
perform of settling any questions of difference between these two peoples, 
those questions having first to be approved by the Senate of the United States 
and the Government of Canada, When you appreciate that the two neigh- 
bouring nations have gone that far, it is an evidence after all that there 1s 
some hope for the world, because so far as we can see as members of the 
Commission, we do not think there is any reason why other neighbouring 
nations might not do likewise.” 
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Appearances. The following appearances were entered :— 


Charles B. Garland of Nelson, B:C. on behalf of the Creston Reclama- 
tion Company. , | 

T. L. Cory of Ottawa, representing the Department of the Interior of 
Canada, and associated with him, G. H. Whyte of Vancouver, B.C. . 

P. E. Doncaster of Nelson, B.C., representing the Department of Public 
Works of Canada. 

C. G. Paulsen of Boise, Idaho, District Engineer, U.S. Geological Survey. 

J. C. MacDonald, Victoria, B.C., representing the Department of Lands of 
British Columbia. | 

George N. Carter of Boise, Idaho, representing the Commissioner of 
Reclamation of Idaho. 

R. C. Crowe, of Nelson, B.C., representing the West Kootenay Power and 
Light Company, Limited. 

A. N. Winlaw, of Winlaw, B.C., representing the J. B. Winlaw Company. 

G. A. Hunt, of Spokane, Washington, representing the Great Northern 
Railway Company. 


| Counsel for Applicant. Mr. Garland, speaking on behalf of the applicant 
company, dwelt upon the international phases of the case and said:— 


“The lands which we propose to reclaim lie in waters which are interna- 
tional in that they flow from the American side to the Canadian side. They 
are provincial lands and are owned by the province as provincial domain, and 
apart from the interest of the Department of Lands in British Columbia, that 
department which represents and owns the public domain, there is also inter- 
ested the Dominion Government in its capacity as the protector of the navig- 
able waters. So also interested in this application is the department of the 
Province of British Columbia within whose jurisdiction all waters of this prov- 
ince are confined. Further than that, in respect of this particular application, 
the Department of Indian Affairs is also interested by reason of the fact that 
certain lands within the area proposed to be reclaimed are the lands of the 
Indians of this country and the wards of the department. Consequently, pre- 
suming for a moment that the lands which we propose to reclaim were with- 
held, say, to the north in the Great Slave lake or the Lesser Slave lake, all 
conflicting interests would be reconciled and the conflicting interests between 
all parties having any desire for the use and diversion of those waters would 
be governed purely and simply by the domestic tribunals of this country and 
by the Dominion Government departments. But by reason of the fact that 
these particular lands are adjacent to waters which are international in their 
course, this application now appears before this Commission. 

“So that I have considered, and am subject to correction. that the main 
purpose of this Commission is in following the words of the treaty to consider 
the petition now before it in relation of the inhabitants of one country to the 
inhabitants of the other, and that the domestic issues, that is, any conflicting 
interests which may arise between the nationals of this country are matters 
which are exclusively within the jurisdiction of the dominion and the pro- 
vincial governments; that all rights and all obligations will be considered by 
those different departments and that elements in regard to the conflicting 
interests will not be a matter upon which the members of this Commission 
will rest their decision. , 

“Tn other words, I am fortified in my argument by the very words of the 
treaty wherein it is expressly reserved by the High Contracting Parties that 
the exclusive Jurisdiction over the waters within their respective boundaries is 
essentially a matter for the domestic governments, and I say with respect to 
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that if this Commission should entertain in approaching its decision on this 
application the fact that conflicting interests may exist within the Dominion 
of Canada, it may well be that in the consideration of those conflicting inter- 
ests a decision resting or based upon or supported by any grounds as conflict- 
ing interests might well interfere and override the policy of the Province of 
British Columbia or the Dominion of Canada, which exclusive policy or right is 
expressly reserved to the High Contracting Parties as between the nationals 
of their respective countries, ... 

“The application now before this hearing is the application of the Cres- 
ton Reclamation Company to reclaim 8,600 acres of land, and I submit that 
this Commission will concern itself with the effect of that reclamation upon 
the inhabitants of the other country; that is, using the words of the treaty 
itself and the jurisdiction which is vested in the members of this Commission. 

“With respect permit me to say that all conflicting interests within this 
Dominion and this province are safeguarded by the departments which are set 
up by the respective governments, and that it is their duty, of course, to take care 
of the interests of their nationals. So that, so far as any interjections may be 
made at this hearing of conflicting interests in Canada, may IJ assure the mem- 
bers of this Commission that the rights of all interests of all people and conflicting 
interests within the Dominion of Canada are safely within the hands of the 
departments of the province and of the Dominion vested with that authority. 

“So in opening I ask that I may be permitted to present my case to you 
and to deal with it upon the assumption that the Commission will consider 
the application of the Creston Reclamation Company in so far as it affects 
an international aspect or an international interest, and, to use the words of 
the treaty itself, in so far as it involves the rights, obligations and interests 
of the people of the great Republic to the south, and not so far as it is 
affected by the conflicting interests upon these waters. That, I submit, is a 
domestic question within the exclusive jurisdiction of the Dominion and the 
province.” 


Reclamation Schemes. Mr. Garland pointed out that the reclamation of 
land in the Kootenay valley was not a new matter, and referred to the project 
of Mr. Baillie-Grohman in the eighties. ‘He became familiar’ said Mr. 
Garland “with that great area of land lying along the Kootenay river where it 
enters Canada and realized how great was the wealth created by the delta which 
had there been formed. In or about the year 1887 he entered into an arrange- 
ment with the Provincial Government whereby it was provided that 1 he 
reclaimed these lands, some thirty thousand acres in extent in the delta district, 
he should receive from the province a grant of them. He proceeded upon the 
principle that the method under which the reclamation of these lands would 
be best achieved would be by removing as far as possible the cause of the high 
water which occurs each year by reason of the freshet in the Kootenay river 
at its source. He proposed to flow the high water of the Kootenay river at or 
near its source into the Columbia river thereby directing its course northerly 
and relieving the stream flowing in a southerly direction. 

“He at the same time contemplated taking out certain obstructions in the 
west arm of Kootenay lake. He proceeded with the work, took out some of 
the obstructions in the arm and carried out certain engineering projects at 
Kootenay flats. He took out some rock at the place called Grohman rapids, 
about 1887..... Due to financial and other vicissitudes the project of Baillie- 
Grohman did not sueceed. He went so far but was unable to proceed farther. 
The vision that he had at that time of the reclamation of this land has persisted 
among those people who lived beside him. They have carried out the idea and 
during thirty years at least have taken every opportunity of directing attention 
to it.... The members of the Creston Board of Trade and residents of the 
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district have taken every opportunity, in conjunction with our friends to the 
south, because south of the boundary there is a delta of equal size, to direct 
public attention to this project.... : 

“As far as its feasibility is concerned, these men, while making their appeal 
for assistance and sympathy had a visible demonstration of the success of the 
project in the dykes which had been constructed and the crops which had been 
grown on reclaimed land by our friends south of the boundary and this was an 
added incentive to the advocates of the undertaking in their efforts to interest, 
to persuade and if possible to convince. These efforts extending over a period 
of about thirty years have culminated in the sitting of this Commission to-day. 

“Tn regard to the fertility of the soil and in regard to the practicability of 
this project, I have only to say to you that, in spite of anything that. might be 
said to the contrary, there is a visual demonstration upon the other side of the 
international boundary in the eighteen thousand acres of arable land reclaimed 
and producing crops. On one of the areas across the boundary the crops alone 
the first year after reclamation paid the cost of the work. In other words, the 
entire overhead of the reclaimed area, by the abundance of the crops grown on 
that land, was met and the capital outlay repaid.” 


Area to be Reclaimed. Asked as to the ultimate purpose of the company 
so far as regards the acreage to be reclaimed Mr. Garland said: “I am unable 
to tell you. The whole of the lands in this delta are provincial domain. Some 
years ago, in 1922 or 1923 to be exact, a deputation waited upon the Minister 
of Lands of the Province of British Columbia. He, complimenting us upon our 
strength of purpose over so many years, eventually said: ‘If you will reclaim 
10,000 acres the province will give you a Crown grant when that has been 
done’. As far as the company is concerned, it has now the right to reclaim 
10,000 acres and that having been done successfully a crown grant will be 
issued to it.... As to the future disposal by the Department (of Lands) of 
these lands I have no information or knowledge, but we have no right to expect 
anything from the Provincial Government other than the 10,000 acres which are 
now promised to us.” : 


Capitalization. Asked as to the capitalization of his company he said that 
it was $50,000, of which $4,500 had been subscribed, and that in view of the 
success with reclamation of lands on the Idaho side and the character of the 
crops raised on them, the company did not expect to have any difficulty in 
obtaining all the capital it would need. i 

To the suggestion that the project seemed to have the character of a stock- 
selling proposition, Mr. Garland said:— 


“Tf I may be permitted, I do not know that there is anything further from 
the minds of the directors of this company than that this should be a stock- 
selling proposition, or that it should be financed in that way. Permit me to 
say this: I have lived in this district close to these lands and for many years 
have been associated with these gentlemen in this matter. The district adjacent 
to these lands is composed of bench lands upon which there are a very consider- 
able number of settlers who have come there over a period of many years. 
Those settlers who came in at that time bought land upon the bench lands above 
these flats at various amounts, possibly from $50 up to $100 an acre. To reclaim 
that bench land and make it fit for agriculture and arable it cost those settlers 
in that district at least $200 an acre, and that land is fruitful and bears crops 
now. In the case of the bench lands of this country, due to the fact that at 
are timbered, and also to other conditions, far from the first cost being the ae 
cost, after the farmer purchases his farm land at a certain value herent on 
top of the purchase price, place the cost of fitting his land fon ailtvcaniee 
Many years of hard work, much trouble and the expenditure of a good deal ae 
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money stand between him and the productiveness of the farm he has bought. 
He will have to expend perhaps $150 per acre and in some cases $250 in order 
to make his land fit for the plough. This delta land at this time is fit for the 
plough. It can be reclaimed from the inundation of the Kootenay river at an 
approximate cost of $50 per acre. Now, I say to you that land in this country, 
which on the one hand costs the settler somewhere in the neighbourhood of $300 
per acre before he can place his plough upon it, is unproductive compared with 
land which can be made fit for the plough at a cost of $50 per acre.” 

Asked as to how the company expected to raise funds so as to enter into 
contracts for the prosecution of the work, Mr. Garland said that he was 
instructed that the directors had been in touch with men well able in themselves 
to carry through the reclamation of the land and well able to finance it, so that 
there would be no difficulty in that regard. These parties were British 
Columbians and financial men on the United States side of the line. He repre- 
sented the ideas of a great many men who desired to see this land reclaimed. 

Mr. Commissioner Clark said: “We all want to see the land reclaimed but 
before tying up the country on either side of the line in any proposition of this 
kind I think it should be looked into carefully so as to make sure the purpose 
will be achieved and that the land in these districts will not be tied up for a 
number of years by a company which is trying to do its best but which is unable 
to produce the results desired.” 

Mr. Garland repeated that the company was relying upon the experience 
in the Idaho Drainage Districts; and Mr. Clark commented, “ Not any too 
satisfactory. It has been a pretty hard pull to get these lands into the condition 
they are in now. It has not been all beer and skittles in regard to the reclamation 
of this land. They have achieved a wonderful success but it has been through 
years of trouble and disappointment, at times followed by years full of promise 
and accomplishment. It has not been done without hard work.” 

Mr. Garland replied: “Neither has ours. Side by side with these people, 
we have suffered as they have suffered, and we have hoped as they have hoped.” 


Acreage Involved. Mr. McCumber asked if his impression was correct 
that there was a little over 30,000 acres on each side of the line that could be 
reclaimed, one part perhaps just as easily as the other, and all the same kind 
of land; and Mr. Garland replied, ‘Yes, sir.” 

“Then,” said Mr. McCumber, “ my next impression would be that whatever 
is done ought to be done so that there will be harmonious action between both 
sections and looking ultimately to the opening up of every acre of these 30,000 
acres on each side. . . . Will other companies speak for the balance of that 
30,000 acres or does your company expect when you develop this first unit to 
reach out and take care of the remainder of the 30,000 acres in a similar manner, 
or will there be other companies organized to take over other sections?” 

Mr. Garland replied: ‘On the American side of the line the whole of the 
land, amounting to some 31,000 acres were owned by private individuals. On 
our side of the line the whole of the land was owned by the Provincial Govern- 
ment. In other words, any scheme of reclamation would have been a government 
undertaking but the time was not ripe and the proposition was not looked upon 
kindly as a government scheme. Then, matters of policy and other considerations 
entered into the decision no doubt. The whole of the 31,000 acres was Provincial 
Government land and could not be reclaimed by anyone. No one could utilize 
that land without the consent of the Government. The Government did not 
desire to enter into it in its capacity as a public reclamation scheme but having 
regard to the length of time, the work and expense that the supporters of this 
drainage proposal have contributed to it, the Government said: “To you who 
have given this time, who have held the light aloft, we will give 10,000 acres 
if you will reclaim the land’ That is the first and last of it, sir.” 
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Sir William Hearst said: “Is it not in this position, that up to the present 
the Provincial Government have said, ‘If you reclaim your 10,000 acres we will 
give you the title to this 10,000 acres,’ simply. holding back until they see whether 
you are able to accomplish the reclamation of that 10,000 acres before commit- 
ting themselves any further?” Mr. Garland replied, “That is it.” 

“ Consequently ” said Sir William Hearst, “ you are not in a position to say 
what will be done when you reclaim your ten thousand acres, because the Gov- 
ernment have not told you what they will do.” | 

Mr. Garland replied, “Exactly. Should we reclaim this land thereby 
creating a new value, any decision that may be taken about that by the Provin- 
cial Government will be based upon an altogether different situation as compared 
with that existing at the present time. We would have borne the burden of the 
battle and shown that this land has a value and can be reclaimed. We would 
heve further arguments or rights should we desire to make overtures which is 
not our intention at the present time. The Government would then probably 
have to deal with different conditions as compared with those existing at the 
present time.” 


Company’s Title. To a question as to the nature of the company’s title, 
Mr. Garland replied that it was a private title, but would not be effective until 
they had reclaimed the land, and he added, “So that. between us and the title 
is the approval of this Commission and the erection of our works.” He added 
that the title would be conditional upon the raising of the dikes and that they 
must also survive one high water. | 


Andrew McCulloch. Mr. Andrew McCulloch, an engineer residing in Nel- 
son, said that he had been thirty years in the district and had done a good deal of 
work on most of the streams in the Kootenay country. He had made a special 
study of the conditions of stream flow. He was a consulting engineer and had 
been engaged by the Creston Company to prepare its plans. : 

_ Describing the physical situation in connection with the company’s applica- 

tion he said: “The banks of the river extend to an elevation on- our north 
boundary of 1,760 feet, at our south boundary of 1,763 feet, being about 
20 to 23 feet above the level of water in low water stage. In round figures the 
elevation of the land that is proposed to be reclaimed would be 1,750 feet, a 
great deal of the areas at an elevation of 1,750 feet being 10 feet above the 
low water in the river and from 10 to 13 feet lower than the banks of the 
river. 

“ Eighteen ninety-four was the highest known high water on the Pacific 
coast or in the Kootenay river. Such high water has not been known within the 
memory of the oldest inhabitants, dating back, well, possibly not authentic 
in the earlier years, but at least 50 years. Since 1847 the records have been 
kept at the Dalles on the Columbia river. There is no attempt on the part of 
the Idaho people or any other reclamation interests to guard against the 1894 
flood level. At Nelson that 1894 level was 7 feet higher than the 1916 level 
es ag is eS cape se to ANE S siaid the flood of 1894. But it is our inten- 
ion to guard against every other known floo or 
what we have based our calculations on. “elevation. Nineteen sixteen is 

“To reclaim this land we propose to construct 4 | 

river bank to an elevation of 1,769 feet; 29 feet above ‘the jot nue uae 
the river. Across the north end we will have a dike from the river bank over to 
the high ground at the same elevation. Running through the land that we 
propose to reclaim there is a stream called the Goat river. The Goat riv st 
be diverted from these lands to reclaim them. We propose to divert lene Goat 


river. The Goat river comes in from the hills on +] forte j 
down through the centre of all this land.” op ENE cosh 8108, ond «laa 
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He said that the diversion of the Goat river was the first essential in 
reclaiming the land. Then they would have to build the dikes to an elevation 
of five feet above the level of the 1916 flood. That he believed would amply 
protect against any possible overtopping ofthe dikes. They would also build 
drains to keep the land fit for cultivation and would provide pumps to carry off 
the rainfall and seepage. Probably crude oil or gasoline would be used for the 
pumping. The top of the dike would be 16 feet in width and the slope would 
vary in accordance with the height of the dike, 3 to 2 and 2 to 1 at the highest 
dike, while on the river bank where the elevation is not so great, it would 
perhaps be 2 to 1 and 14 to 1. The dikes would be ordinary earth fill, dredged 
material. 

A question having been raised as to the suitability of this material to resist 
erosion, Mr. McCulloch replied: “ The records show that only in one year out 
of three does the water ever reach the top of the banks of the river. ‘There 
might be openings in spots, or little depressions, where some water escapes, but 
taking the general level of the banks, only once in three years does the water 
reach the bank elevation, so that there is not much elevation above the banks 
that we have to provide against.” 

Asked the cost per acre of the improvement, he replied: “ We figure that it 
will probably cost $50 per acre. The cost in Idaho has varied from $26 to $58”. 
That would amount to about $400,000. 

Mr. McCumber raised the point that because of the rapid cutting down 
of forests, the danger of overflow would increase. Mr. McCulloch said:— 

“There is a general opinion that deforestation seriously affects high water 
conditions. That effect is dependent on the character of the country. In a low- 
lying country the whole of the snow goes off quickly. In the mountains the 
general run of the country has very high elevations, 5,000 feet and higher. It does 
not apply here in the same way as it does in the more low-lying regions and it 
is only to a very limited extent that the denudation of the forest due to logging 
operations affects our high water in the Kootenay river. The first rise we get 
is the result of snow melting on low-lying land. That is all over and the rivers 
recede somewhat before the water comes from the higher elevation. Therefore | 
am not prepared to admit that on the Kootenay river the denudation of the 
forest is going to increase the flood conditions. It may be that forest fires in 
the hills, mostly caused by lightning, would have some effect upon it, but I 
am not prepared to admit that the Kootenay river will be affected.” 

Mr. McCulloch did not believe that the proposed diking, being confined to 
a portion of the bank on one side of the river, would have any serious effect 
on the height of water south of the boundary. If eventually lands on the other 
side of the river were also diked, there might be a possible effect. He believed 
that he was right in stating that Idaho interests were not objecting to the 
present project as they felt that it would not affect them. 

In answer to a question Mr. McCulloch said that the distance from the 
south limit of their lands to the boundary would be about six miles. 


George N. Carter. Mr. George N. Carter testified as to the effect of diking 
in British Columbia upon interests in Idaho. He said: “It just occurred to me 
that I might be able to help you a little in your line of reasoning by suggesting 
that if we take a hypothetical case and assume that both sides of the river 
bank are diked, the increase in flood stage would be three feet. If you built 
a dike on one side, that would not increase it a foot and a half? Its, "an 
increasing function as your channel narrows down. As to what it is in this 
particular case, I am not prepared to say. I doubt if anybody else is. Some- 
body could very likely make an intelligent estimate or forécast2) 7°. 

“Tt requires considerable investigation and very careful study in order 
to make intelligent answers to these problems before these conclusions can be 
reached and we feel that we would have to have considerably more information 
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in order to make an estimate. The more time we have and the more money 
that is spent on investigations in the field, as well as office work and analyses 
and conclusions that may be drawn, the safer we will all be in any intelligent 
conclusions that we arrive at... . 

“Primarily there should be a good deal of work done in measurement 
of the water, the flow of the streams. In addition to that, there should be slope 
studies made of the river, getting the gradient of the bed, under present condi- 
tions and as it may be affected by further diking. In addition to that it might 
still be necessary to do some surveying or topographical work in order to get 
more thorough and complete data on the actual cross-section of the stream 
channel as it is now and as it may be after more of the valley is diked. 

“T think we would then be in a position to give intelligent answers to some 
of these things that we are now compelled to more or less guess at. We have 
been guessing at them for several years, and I suppose we will have to guess a 
little longer unless we get some intelligent information to base figures on.” 

Questioned as to investigations on behalf of the United States Government, 
Mr. Carter said: “ In 1916 and 1917 the United States Department of Agriculture 
made a preliminary investigation and report on this Kootenay valley reclamation 
in Idaho. It was a very comprehensive report and the more I study it the more 
respect I have for the value of it; but there are some things in there that neces- 
sarily must be forecasted and projected ahead; they could not hope to hit 
it all the time, but generally speaking that is a very constructive and full 
report. That is the only cognizance taken of the Kootenay project by the 
Federal Government so far as I know.” 

Mr. McCumber asked the question ‘In the reclamation of lands in Idaho 
you are secure against any flood that is not bigger than that of 1916, are you?” 

Mr. Carter replied. ““I am not positive that we are.” | 

Mr. McCumber. “In fact you look for floods every three or four years that 
may possibly destroy your crops, do you not?” 

Mr. Carter. “ Yes, it is a possibility but not likely as often as once in three 
or four years. . . . Conditions vary with the various units. There are 
some units in Idaho that we think are secure against any flood, because those 
dikes have been constructed higher than any flood that has been forecast. 
Another method is to construct a lower dike at a considerably cheaper cost with 
the expectation of being flooded one year out of five. A district has recently been 
finished on that basis.” 

Asked by the chairman as to the effect of diking upon Idaho interests, Mr. 
Carter said: “ My study of the present conditions this year (1927) leads me 
quite firmly to the conclusion that there is an effect from the diking of the 
channel but the extent of that effect I do not pretend to know. I have not 
figured it out, I have not spent enough time on it, and possibly I could not 
discover it if I spent the rest of my life on it, but I am satisfied that there is an 
effect. I know that water flowing in the Kootenay river reached a higher eleva- 
a in May this year than it would have had there been no dikes in the lower 
valley. 

The Chairman said, “ You heard the statement of the engi 
pany, Mr. McCulloch, that he did not believe there was any Bins Ma etc 
side to this application. Are you prepared to make any statement as to that?” 
Mr. Carter replied, “So far as I am aware there is no ition; ne st 
TAS eat flddit opposition; no protes 

In reply to a question as to the relative efficienc iffer 
Mr. Carter said: ‘ We have attempted to make ick eee are 
limits of cost feasibility. It has been to a certain extent a matter of choice with 
the individual districts. One district would prefer to build a dike bh rotect 
them against any floods. Other districts prefer to spend i - 
tation of being flooded some Ete ‘ TON ey, cet Neaeeey 

years. 1s a matter of mathematics and finance.” 


THE KOOTENAY VALLEY 81 


J.P. Vernon. Mr. J. P. Vernon, engineer, of Bonners Ferry, who had been 
engaged in reclamation work in Idaho, gave his opinion as to the effect of the 
proposed works at Creston on interests in Idaho. “Generally speaking” he 
said, “from such information as I have acquired or gathered in two years of 
reclamation work over there, I do not see how the diking of one side of the river 
will materially affect us on the other side of the boundary. Now, our dikes 
have been built; we have what we call partial reclamation and we have also 
what we claim to be complete reclamation. Mr. Carter told you about the 
partial reclamation this morning. He is very well acquainted with the data 
because it is his department that has been passing upon the certification of our 
bond issues and it makes a very thorough investigation of the district before it 
issues these certifications. That, however, applies only to diking operations in 
the United States. 

“Something was said about the character of the soil being such that the 
current would tend to wash it away or destroy the dikes. I have gone through 
two high water periods, that of 1925 and that of 1927, and I have not found 
at any time that the diking material was washed away or the work injured or 
destroyed. It is seepage that affects us more than anything. These are things 
that we hope with time and investigation to be able to overcome. 

Replying to a questiqn as to the total acreage reclaimed in Idaho, Mr. 
Vernon said: “I presume 10,000 or 12,000 acres. About 30,000 acres will likely 
be reclaimed. Some statements have been made to the effect that there will be 
35,000 acres of reclaimed land in the United States. That would be true if 
every nook could be diked but in some instances it would be too costly at this 
time to reclaim the land. It may be a small lake and when the demand is such 
as to justify the reclamation of land of that character it will be reclaimed. It 
is the richest kind of land. The analysis you find in the Jones and Ramser 
report shows it to be the richest soil of its kind in the United States. The pro- 
duction is anywhere from 40 to 70 bushels of wheat to the acre this year. Sena- 
tor Borah was helping to thresh down on the Doctor Currie farm in District No. 
8. He was pitching wheat and it was found that the yield was 48 bushels to the 
acre. 

“In District No. 1, which was reclaimed during 1922, the average yield 
in 1925 after three years’ cultivation was 110 bushels per acre. It gives you an 
idea of the value of the land for the production of certain crops. There was 
-one farmer who last year produced 100 bushels of peas per acre.” 

C. B. Garland. Mr. Garland referring again to the meeting between the 
Minister of Lands of British Columbia and the Creston Board of Trade, filed 
with the Commission copies of letters from the Minister of Lands in 1925, 1926 
and 1927, confirming the promised grant of 10,000 acres and extending the time 
for reclamation from year to year. 

Discussing the character of the Creston Company, Mr. Garland said:— 

“ With regard to the formation of a company rather than in the manner of a 
syndicate in which it was previously formed, this is purely a number of men 
living in sparsely settled districts who from time to time have dug out of their 
pockets money for various reasons, mostly for advertisement and propaganda; 
and after we had this letter offering us something, after the areas in Idaho 
had been reclaimed, and we had demonstrated that this thing was possible, we 
were able to get a little more assistance from our neighbours and a company 
was formed, that being the better way in which to carry on the business. So 
that the money is there now.” 

“So far as the commercial end of it is concerned, the public or any one 
else is entirely protected by reason of the fact that the province is in a position 
at any time to withdraw from us all we have done over 30 years, and all the 
- money we have expended will be lost. So I trust there is merit in the appli- 
cation.” 
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A. N. Winlaw. Mr. A. N. Winlaw testified as to the effect of the proposed 
reclamation on their saw-mill industry on Goat river. 


B.C. Department of Lands. Mr. J. ©. MacDonald of the British Columbia 
Department of Lands confirmed the statement that the land was granted con- 
ditionally and that the provincial Government is entirely sympathetic to the 
undertaking. 


R. C. Crowe. Mr. R. GC. Crowe, set forth the interests of the West Kootenay 
Power and Light Company and the effect thereon of the proposed reclamation 
scheme at Creston. Mr. Crowe said: “These various schemes of reclamation 
are depriving the river of its reservoir. Every acre that is reclaimed, in the 
manner in which it is being reclaimed here, will deprive the river of its natural 
reservoirs to that extent. The 30,000 acres reclaimed in Idaho have deprived the 
river of its natural reservoirs with the result that at the time of freshets the 
water goes down the river quickly; instead of flooding the land and staying 
there for several months, it passes off in a week or two. We have found in 
recent years from actual gauge readings that there is a difference approaching 
9 feet of extra flood crest that we would have to contend with at the plant which 
had not been found in the flood figures of previous years. The conditions to 
which I have referred are responsible for this difference in the flood crest. They 
are likewise causing the low water period. If the water passes off quickly 
instead of being stored up in these reservoirs we have a low water period in 
winter. That is upsetting our calculations. We require 10,000 cubic feet per 
second above the falls to develop this power. 

Sir Wimuu1am Hearst: To develop your present volume? 

Mr. Crowe: At No. 2 plant we must have 10,000 cubic feet per second 
and also at No. 1. With the extra unit and the new plant we are now building 
we will require 10,000 cubic feet per second. We used to get that but now 
we do not get it except under the more favourable conditions which we have 
been experiencing this winter. Therefore, we have to do something to protect 
ourselves by conserving the water, and our proposal, which will finally have to 
come before this Commission, is to build a dam at the foot of this lake so as 
to conserve the water during the low water period. We will have to regulate 
that dam naturally or control the river so that we can dispose of the flood 
water. It will have to be done to the satisfaction of this Commission and of 
the engineers concerned. But it has to be done and that is the only way we 
‘hoe feel sure we are going to have enough water to run these plants in winter 

ime. 

“There will have to be done also certain work in the river. Our dam will 
be so constructed as to dispose of much more water at the flood crest than the 
river will let go at the present time. That is all going to be beneficial to these 
people for their reclamation up above and they are going to need it more and 
more as they reclaim land farther down. The engineer has told you that having 
increased their flood level in the upper districts about 2 feet, the more land they 
reclaim down below the more they are going to increase the flood crest. They will 
have to get somebody to clean out this lake so that the water can get away 
quicker. They have done nothing to the lake below to let the water get out. Our 
proposal is to clean out the mouth of the lake and build a dam to conserve low 
water there. We will increase the height of the (low) water but we will dispose of 
the flood crest quicker. If we build a dam to conserve the water to a point 
say, some 6 feet above low water mark in the lake, then we back that water 
up across the boundary line. We are being forced to do that because of the 
Idaho reclamation and the present application and therefore we are being forced 
into an international issue in consequence of this work we are now considering 
but more particularly in consequence of the Idaho devel ey 
consequence of the depletion of the forest ania a aod 

sts. We are not objecting to anybody 
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reclaiming land. On the contrary, we are glad to see them get a chance to 
reclaim it. But they are putting us in a position where we will have to do 
something to conserve the water supply at the low water period and that brings 
us to an international issue that you will have to consider. We require a great 
deal more detail and engineering work to be done before we can present our 
application to you and that is why the matter has not been submitted to you 
to-day; but we are proceeding with that work and we will hasten it forward 
and place it before this international body as soon as possible. It seems to me 
that all these things work hand in hand and should come together. Of course, 
Idaho having done this work, or most of it, our only redress now would be in 
the United States courts. Under the treaty we have a right to go into the 
United States courts for any remedy in Idaho. We cannot complain of it to 
this Commission. We assume of course that 8,000 acres would not make any 
material difference but if all the works are carried out and if the 30,000 acres 
here are added to Idaho’s 30,000 acres it will make a material difference and 
as we believe a very material difference. We want it to be understood that we 
are not objecting to this application but we also want to let you know that 
these things impose upon us a problem which will bring us before this body at 
some time or other. The situation brings us into conflict with the state of 
Idaho because of the backing up of the water. 

“Mr. Powetu: What do you want done? 

“Mr. Crowe: We want permission to store 6 feet of water at low water 
mark. We want to have in all areas exactly what they have in the United 
States to-day. Owing to the extra moisture resulting from wet weather we have 
storage in the lake now up to 5-7 feet and I think anybody here will tell you 
that they are not affected or exposed to damage in the state of Idaho by that 
condition; their sluice gates are above that level to-day and when we construct 
this dam and store this water they will still be above the level and have 
drainage. We realize that we cannot have storage to make drainage impossible. 
We will have to get permission for the passing of some 6 feet of water through 

Kootenay lake and we will have to get it from this body because it runs right 
back to the boundary line and the level will be raised 2 or 3 feet. 

“Mr. Powetu: Assuming we grant the present application, do you think 
that wiil interfere with you in another application you may make? 

“Mr. Crows: No, except that if it is a matter between the United States 
“and this country we were wondering how far you would be bound. Of course, 
I do not think this application interferes with ours but I think this is the proper 
occasion to let you know that we are very much interested in this matter because 
We are going to have an application of our own. We do not want to oppose 
this application.” 


Lorne A. Campbell. Lorne A. Campbell testified as to the relationship 
between the reclamation projects and the development of water power on the 
Kootenay. Hesaid: “I might say that in 1911 there was a reclamation scheme 
figured out to reclaim the lands in the vicinity of Creston. That was intended 
to be brought about by opening up the river at Granite 5 miles from here. Our 
_ gauge readings show that that is the point that restricts and holds back the high 
water. In other words, it was necessary for the lake to reach an elevation of 
_ 12 feet before the channel area is opened up sufficiently to take care of the high 
water that is coming in, and by that time the weather is such that it keeps piling 
up. That is what creates high water, in my opinion, in Kootenay lake. 
| “Now, as I said, we propose to open up the channel at Granite and con- 
_ struct a dam there which will pass 200,000 second feet. To get the water to that 
dam it is necessary that we dredge out at the mouth of Grohman creek about 
21 miles from here down the Kootenay river. Then, in order that the reclama- 
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tion company in Creston would be benefited by our dam it would be necessary 
to dredge out the narrows at Proctor. That, of course, would be worked out 
either between the Creston people, the Dominion Government and ourselves. 

“T might state further that we have been on this river for 30 years. We 
have been studying the conditions continually. The elevations that we have 
constructed are No. 1 Plant at Lower Bonnington, No. 2 Plant at Upper Bonning- 
ton and No. 3 Plant at South Slocan. They are such that, with the reclama- 
tion of the land that is already reclaimed in the vicinity of Bonners Ferry, when 
30,000 acres will be reclaimed in the vicinity of Creston, it then means that it is 
going to impose an entirely new condition on our existing work. Based on 1916 
high water it means that it will raise the lake from 4 to 5 feet higher than the 
1916 floods. Therefore, it is a question to be worked out, in my opinion, with 
the Creston people. And in working out this scheme it is going to be of enormous 
benefit to the land already reclaimed in the vicinity of Bonners Ferry. It is Just 
a question of then regulating the get-away. In other words, we are going to 
open up the river below so we can take care of the high water as fast as it comes 
in. Then it is only a question of the Creston people getting together with us and 
working out some scheme to open up Proctor narrows and increase the area 
there. By so doing the Idaho people may derive the benefit of our work. It 
will only be a question of arranging the opening of the sluice gates to increase 
the velocity of the water in Kootenay river up to the point that the banks will 
stand it, and I consider that our scheme will be a great benefit to both Idaho 
and the Creston Reclamation Company. 


Public Works Department of Canada. Mr. P. E. Doncaster explained 
the interest of the Department of Public Works of Canada in the reclamation 
project in connection with the administration of what is known as the Navi- 
cable Waters Protection Act. Kootenay lake and river from the international 
boundary to the confluence of the river with the Columbia at Castlegar were 
regarded as navigable waters within the meaning of that Act. The department 
then had the plans of the Creston Company before it for approval. It may be 
noted that that approval was covered by Order in Council. (See Appendix B.) 
Mr. Doncaster also filed a list of twenty-seven public wharves of a total value 
of $200,000 built and maintained on Kootenay lake by the Department of 
Public Works; also a list of seven of the more important private wharves. 


fal United States Requests More Time. At the close of the hearing the 
United States Chairman announced that the Commission had received a letter 
from the Secretary of State for the United States requesting a period of one 
year to enable the Government to obtain technical data as to the probable 
effect of the proposed reclamation works on interests in the United States. This 
letter was supported by a communication from Charles M. Barnes, Counsel for 


the Government of the United States. Both these documents will be found in 
Appendix C. 


Order for Adjournment. The Commission having gone into executive 


session, resumed public session and announced its decisio 
United States Government as follows:— ccision. 00 Ue, Toe saa 


“A letter from the Secretary of State for the United 
proceedings on the application subsequent to this Pontes bee i 
period of one year to afford time for the collection and study of the necessary — 
hydrographic and topographic data was presented to the Commission and also 
a written argument by Charles M. Barnes, Counsel for the Government of the 
United States, in support of such application for postponement. After full 


consideration of said application and the ar 
same it was ordered: gument of counsel in support of the 
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“That this hearing do stand adjourned to be resumed at such time and 
place as the Chairmen of the Commission may fix and that in the meantime 
a copy of the record of to-day’s proceedings be furnished to the Secretary of 
State for the United States with a view of affording opportunity for the repre- 
sentations or statements in view of the facts disclosed by said record, if any, 
that the Secretary of State may see fit to make.” 


Washington Hearing. The Commission held a public session in the city 
of Washington on April 3, 1928, at which Mr. J. A. Metzger, Counsel for the 
United States Government, made the following statement:— 

“ After studying the records of the proceedings had at Nelson and after 
conferring with the engineers of the Government who consulted the reclamation 
authorities of the State of Idaho, it was concluded that the Government would 
be warranted in stating that it had no objection to the issuance of an order 
permitting the construction and operation which are entailed in this reclama- 
tion project; but that the order should be so worded that they could not pro- 
ceed with more extensive operations which might have an effect on the United 
States side of the line without opportunity of making study and investigation 
by our engineers. It is not clear that the application is limited to Unit No. 1; 
there has been some doubt about it; it does not define the scope.” 


The Commission thereupon issued the following order:— 


INTERNATIONAL JOINT COMMISSION 


In THE Marrer of the Application of the Creston Reclamation Company, Lim- 
ited, for Permission to Construct Certain Permanent Works in and 
Adjacent to the Channel of the Kootenay River in the Province of British 


Columbia at Creston. 
ORDER 


Wuereas, the Kootenay river is a river flowing across the boundary 
between Canada and the United States within the meaning of Article IV of the 
Treaty between the United States and Great Britain dated the llth day of 
January, 1909; and 
. Wuernas, the Creston Reclamation Company, Limited, has presented to 
and filed with the Commission plans and specifications for the construction of 
permanent works for the reclamation of certain lands adjacent to the channel 
of the said Kootenay river, near Creston in the province of British Columbia, 
namely :— | 

1. The construction of a levee or dike around the area shown on plan of 
Unit No. 1 of the reclamation of the Kootenay river flats, said levee to be con- 
structed to elevation 1769-0 of the dimensions shown on plans and specifications. 

2. The diversion of Goat river into the Kootenay river on section 4, town- 
ship 8, in accordance with said plans and specifications. 

3. The construction within the area reclaimed of the necessary drainage 
ditches to_satisfactorily drain said area. 

4. The installation of a four-foot concrete drainage pipe through the levee, 
with suitable iron sluiceway valve or flap valve on the river end of same, both 
ends of the drainage pipe to be protected by satisfactory concrete retaining 
walls. 
5. The installation of the necessary centrifugal pumps and engines on con- 
erete foundations in a suitable building, with the necessary suction and dis- 


charge pipes and accessories thereof; and 
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Wuerras, said application came on for hearing at the city of Nelson in the 
province of British Columbia on the 29th day of November, 1927, after due 
notice to all parties interested in both countries of the filing of said application 
and of the time and place of said hearing, when evidence was adduced and all 
parties so desiring were heard; and 

Wuereas, at said hearing a letter was read from the Secretary of State 
for the United States requesting that proceedings on the application subsequent 
to said hearing be postponed for a period of one year, to afford time for the 
collection and study of the necessary hydrographic and topographic data; and 

Wuerras, upon the matter coming on this dav for further consideration, 
counsel for the United States appeared and withdrew all opposition to the 
matter being now disposed of in so far as it affected said Project No. 1, and 
consented on behalf of the United States to an order now being made with 
respect to said Project No. 1 as asked by the applicant; and 

Weerras, the members of this Commission, after having read said 
application and specifications and perused said plans, and having heard the 
evidence adduced and what was alleged by all parties appearing before them 
as aforesaid, determined that the said works should be approved and authority 
given for the construction thereof pursuant to said Treaty, subject to the 
conditions hereinafter set forth. 


THis COMMISSION THEREFORE ORDERS AND DIRECTS: 


1. That the said plans and specifications be and the same are hereby 
approved, and the construction of works in accordance therewith authorized 
under the provisions of said Treaty, upon and subject to the following 
conditions :— 

2. That the said applicant make suitable and adequate provisions to the 
satisfaction of this Commission for the protection and indemnity against injury 
by reason of such works of all interests on either side of the boundary. 

38. That this Commission doth hereby reserve to the applicant and to all 
parties having claims for injuries in respect of said works, the right to apply 
for such further order, direction or action with reference to such claims as may 
seem proper. 

4, And this Commission doth further order and declare that nothing in 
this order contained, in the recital or elsewhere, shall by implication or 
otherwise be construed as an adjudication upon the right of the applicant to 
construct reclamation works other than those particularly shown and mentioned 
in said plans and specifications in connection with Project No. 1, nor be 


considered as a precedent in any way in connecti it 
1 \ : ction with projects other than 
said Project No. 1. ne | 


Dated at Washington, D.C., this 3rd day of April, A.D. 1928. 


C. D. CrarK: 

C. A. Macraru. 
Frep T. Dvusots. 
W. H. Hearsr. 
P. J. McCumMBER 
H. A. Powe. 
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V 
KOOTENAY FARM 


In September, 1932, George Leonard Salter, Trustee in Bankruptcy of 
the Kootenay Valley Power and Development Company, Limited, made 
application for permission to rehabilitate, reconstruct and repair certain 
permanent works in and adjacent to the channel of the Kootenay river and to 
construct and maintain certain permanent works in and adjacent to Boundary 
Creek in the Kootenay District of the province of British Columbia. 

This application was transmitted to the Commission on September 30, 1982, 
by the Under Secretary of State for External Affairs of Canada, with a request 
on behalf of the Canadian Government that the Commission would take 
whatever action seemed appropriate with regard to the application. The 
application will be found in Appendix E. 

In October, 1932, the West Kootenay Power and Light Company, Limited, 
filed a Statement in Response to the Application. (Appendix F.). 


Public Works of Canada. In December, 1932, the Commission received 
a letter from the Department of Public Works of Canada in which it is said :— 


“ After a careful survey of the matter it is reported that this application 
refers to a scheme being essentially a reconstruction and repair proposal covering 
dykes originally commenced about 1892, and that the usual procedure in matters 
of this kind where navigable waters are affected is, first to deal with them as 
an application for approval under the provisions of the Navigable Waters 
Protection Act. If the applicants can show that all the works referred to were 
built prior to June 1, 1918, or were in process of construction on that date, it 
would be possible to approve such works, covering at the same time the 
reconstruction and repairing now proposed, provided it is found that they do 
not constitute an unreasonable obstruction to navigation. This would dispose 
of the approval of the works from the domestic point of view by the Canadian 
authorities.” 


Nelson Hearing. A public hearing was held in connection with the above 
application in the city of Nelson, British Columbia, on August 26, 1933, at which 
the following appearances were entered :— 


Sherwood Lett, representing the applicant, George Leonard Salter, Trustee 
in Bankruptcy of the Kootenay Valley Power and Development 
Company, Limited. 

J. A. Metzger, Department of State, Washineton 
Government of the United States. Bt ae 


John E. Read, Legal Adviser, Department of External Affair 
representine the Government of Canada. xternal Affairs, Ottawa, 


R. C. Crowe, Trail, B.C., Counsel, representing the W 
and Light Company, Limited. I g the West Kootenay Power 


G. E. Clark, District Counsel for the United Sta 
Service. | 


J. T. Johnston, Ottawa, representing the D 
Tispertmentet Tndidi Wh Ahirs of Bie ee of the Interior and 


A. J. Matheson, Ottawa, represent ini 
Hydrometric Bureau. : ing the Dominion Water Power and 


tes Indian Irrigation 
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T. M. Patterson, Ottawa, representing the Dominion Water Power an 
Hydrometric Bureau. | 


C. E. Webb, Vancouver, District Engineer, Dominion Water Power and 
Hydrometric Bureau. 


“A.C. Whitehouse, Vancouver, Hydraulic Engineer, Dominion Water Power 
and Hydometic Bureau. 


J. C. MacDonald, Victoria, Comptroller of Water Rights, representing the — 
Government of British Columbia. 


E. H. Trederoft, Hydraulic Engineer, representing George Leonard Salter, 
Trustee in Bankruptcy of the Kootenay Valley Power and Development 
Company, Limited. 

A. L. McCulloch, Creston, B.C., representing the Creston Reclamation 
Company, Limited. 

R. W. Davenport, Washington, D.C., Hydraulic Engineer, representing 
the United States Geological Survey. 


R. C. Crowe. At the outset Mr. Crowe said on behalf of the West Kootenay 
Power and Light Company that the company had decided to withdraw its 
protest against the granting of the application as embodied in the Statement 
in Response. Mr. Crowe said: “I will request, however, that there be put 
upon record merely this statement, that we say that if the Reclamation Farm 
project is allowed, the level of Kootenay lake will be increased 0-30 feet based 
on the 1916 flood conditions, and that therefore this is one more reason why 
something should be done at some time and in some way to decrease the flood 
levels of this lake.” 


Sherwood Lett. Mr. Lett on behalf of the applicants said: “ The appli- 
cant, Mr. G. L. Salter, is Trustee in Bankruptcy of the Kootenay Valley 
Power and Development Company, Limited, a company which was incorporated 
in British Columbia under the laws of that province. Lot 774, the area 
proposed to be reclaimed, is located in the southern portion of British 
Columbia, in the Kootenay District, immediately adjacent to the international 
boundary. The southern part of Lot 774 is the international boundary as 
determined by the Boundary Treaty. Directly opposite is the land of Mr. A. 
_ Klockmann, in Idaho. The Reclamation Farm, as Lot 774 is known, 1s 
actually owned by the Alberta and British Columbia Exploration Company, 
Limited, which is a British Corporation incorporated in England and duly 
licensed to carry on business in British Columbia. The trustee—and I will 
explain later how the trustee happens to be making this application—proposes 
to carry out the rehabilitation primarily of certain works which have existed 
for a very long time and certainly for the most part existed prior to the 
entering into of this Treaty under which the Commission 1s established by the 
respective countries.” 

Mr. Lett then filed plans showing the dykes as they now exist on the 
applicant’s property as well as those portions of the dykes that had been carried 
away and that it is now proposed to rehabilitate. He emphasized the fact 
that the application was primarily for rehabilitation purposes, the new dike 
construction being for the portion along the southern boundary. 

“There is,” he continued, “a creek flowing along our southern boundary 
at Lot 774 known as Boundary creek. At a point just below the foothills, 
' Boundary creek flows precisely along the international boundary, as marked 
by monuments 206 and 207 on the ground. The reason for that is that at one 
time when the dyke was constructed along our southerly boundary the earth 
was taken from outside the dvke and thrown back. That. left what has been 
described here in another hearing as a borrow pit, which in that case happened 
to be on the south side of the dyke. 
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“At some time, which is not clear in the record, Boundary creek broke 
through from its normal natural course into that borrow pit which ran directly 
along the international boundary, and Boundary creek formed its own course 
which is an artificial course, and that is the course in which Boundary creek 
now runs. In other words, it is a real Boundary creek. It runs along the 
boundary from a certain point to a point near its confluence with the Kootenay 
river where it flows off again to the south to the lands of Mr. Klockmann.” 


History of Project. After explaining the status of the Trustee in Bank- 
ruptey, and filing various exhibits, Mr. Lett went on to say:— 

“T will deal briefly with the history of this project, as I think it would 
probably be worth the time expended in doing so, as this will probably 
differentiate it from many applications which may at some future time be 
received in respect to lands in Canada on this side of the international boundary. 
The history of the project is set out in some detail in the application itself, 
paragraphs 3 to 16 inclusive, pages 4 to 6. I do not propose to read all of 
this, but I do want to read one or two of the high lights, so as to’ give you an 
idea of how the project came to be in the position it is in now. 

“On or about the 26th day of September, 1891, The Alberta and British 
Columbia Exploration Company, Limited (hereafter called the British 
Company) a company incorporated under the laws of England, entered into 
an arrangement with His Majesty the King as represented by the Government 
of the Province of British Columbia to reclaim certain lands, being a part of 
the lands known as Kootenay flats. 

“The original of that agreement has been lost or destroyed. We have 
never been able to locate a copy. Recently we found a copy unexecuted but 
apparently a copy of an executed original in the Department of Lands, Victoria, 
British Columbia, in the Water Rights Branch, and I will be tendering that 
later as an exhibit. | 

“In 1892 in accordance with the arrangement made with the Government 
of British Columbia the British Company commenced actual construction of 
dikes along the boundary of the Kootenay river and around and about that 
tract of land now known and described as Lot 774, Kootenay District, containing 
7,705 acres more or less. 

“T produce and tender two copies of a letter from which I will read an 
extract. This letter is dated Victoria, B.C., August 10, 1894. It is addressed 
to the Honourable Theodore Davie, Attorney-General for British Columbia 
Victoria, B.C., and is signed by G. A. Keefer, C.E., Inspecting Engineer, 
Without reading the whole of that letter into the record, Mr. Chairman, he 
states therein:— 

““ This work was commenced in the summer of 1892, and has been steadilv 
prosecuted every workable month since that date. \ 

“*With the conclusion of the present vear or before the hig 
next (1895) we hope to have this portion reclaimed; that is. ah eee 
highest known waters previous to the present year. Of the river dike only 
four miles remain to complete and will be finished this fall, the heavier dike 
as we hope by next June.” 

“Tn another paragraph he says: 

“<The diking required to reclaim this property consi “ml 
dike averaging from 5 to 6 feet in Belen ad ae katie A agit 
dike averaging some 20 feet in height parallel to the international boundarv.” 

““That, I take it, is the dike referred to as the dike along Boundar mia 
along our southerly boundary. He says further: 7 

““The expenditure in connection with this work 


S] Gna . F} 
ageregate not less than $250,000.’ ”’ ince the inception will 
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“Then he states: — 

“* Owing to the unprecedented floods of the present year, our dike in common 

with all others in the Province, was overtopped and breached in several places, 
but in addition to the repairs the company have the very serious consideration 
to face of raising the present dike to a sufficient height to give immunity from 
the overflow by the repetition of the extreme flood of the present year, which if 
a contemplated would have been virtually prohibitory to the under- 
takiags*.? 
' ““T wish now to read from paragraph 5 of the application as follows:—By 
grant from the Crown in right of the Province of British Columbia made and 
given on or about the 18th day of November, 1894, the British Company 
acquired title in fee to the said Lot 774. 

“<The British Company had a very large acreage which they were attempting 
to reclaim, but under the terms of the agreement of 1891 they decided to try a 
smaller area, and they selected this area now known as Lot 774; and, after 
negotiation with the Government of British Columbia, a Crown grant was given 
for it to the British Company. 

“< Paragraph 6, from which I now propose to read is the best information 
we have available. I understand it may be possible that some of the repre- 
sentatives here to-day will file some information which has not been available 
to us which will clarify that, but for all practical purposes I do not think it 
matters. 

“«The British Company made further attempts to restore and complete its 
reclamation project during the years 1896, 1903 and 1904, and approximately 
in 1903 and 1904 completed dikes along the international boundary.’ 

“That refers to dikes along what is now known as Boundary creek. 

“Paragraph 7 of the application is incorrect, but I think it is immaterial 
to make the correction. Subsequent to the operations of 1903 and 1904, at a 
time of which there is no available record as far as we have been able to 
ascertain, but apparently between 1904 and 1909—I state those dates because 
we know certain things which happened in 1904; and, in any event, it was prior 
to 1909, as the evidence will show—Boundary creek overflowed and cut this new 
channel along the dikes, making it actually a boundary creek running parallel 
with if not even exactly along the international boundary. 

“The British Company and others with its permission carried on farming 

_ operations on Lot 774. There is a portion at the north end of our farm on this 
Lot 774 which is comparatively high land and on which is situated what is 
known as the Reclamation Farm House, from which from time to time during 
the past forty years farming operations have been carried on. The lands have 
been used for agricultural purposes up to the time the British Company 
discontinued its farming operations because it was not able to complete the 
dikes or repair the dikes which had been built in 1892 and 1893. T he British 
Company is still the registered owner of Lot 774. 

“In 1930 the farms at the south end of this lot adjacent to the inter- 
national boundary were flooded. To go back two years, by an agreement 
certain parties entered into with the British Company, it was agreed that the 
lands should be sold. 

“On the 2nd of May, 1930, an agreement was entered into between the 
British Company and the Kootenay Valley Power and Development Company 
for the purchase of the property for the consideration set out. Subsequently 
the Kootenay Valley Company, as they are called for convenience, entered into 
an agreement with a number of sub-purchasers whereby they sold them this 
land in different acreages under conditions set forth and in this agreement they 
agreed to do reclamation for them by a certain date. The Kootenay Valley 
Company did not see fit to come before this Commission for permission to do 


| 
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this reclamation. They were proceeding without that, and with a certain degree 
of success, with the reconstruction and rehabilitation of the dikes and drainage 
ditches and farmers located themselves there—about fourteen from south of 
the boundary line who had been accustomed to farming under such conditions. 
They planted their crops but in 1930 the farms located on the south end were 
flooded by reason of high water and insufficiency of the dikes. 

“A good crop was obtained from the farms located on the north end of the 
lot. In 1931 all those who put in their crops obtained very good results. 
Between June 12, 1931, and the spring of 1932 a considerable sum of money 
was expended by the Trustee in the instalment of a pumping system. In 1932 
the entire area was flooded and no crop was obtained. I think that is enough 
of the history of the project to show that it has at least some element of differ- 
ence as compared with the application of any other company that may come 
forward and apply for approval of a similar project. 


Reclamation. “This project, when completed, will result in the reclama- 
tion of 7,700 acres and the fertile soil is capable of producing a wheat crop up 
to 75 bushels to the acre. It has been proved to be capable of producing very 
valuable crops of peas and other grains, vegetables and possibly small fruits and 
berries. Some experimentation has been carried on in respect to that matter. 
When reclaimed it is estimated this land will be worth $100 to $150 per acre. 
As this Commission is aware, there are from 20,000 to 30,000 acres of this delta 
land in the Kootenay valley reclaimed by the erection of dikes in the State of 
Idaho along the Kootenay river. No land on the Canadian side has as yet 
been reclaimed other than the lands of the applicant. The Creston Reclama- 
tion Company, Limited, obtained approval of its scheme by this Commission in 
April, 1928, but it has not yet proceeded with its project, nor have the works 
proposed in that application been constructed. 


Effects of Project. “ Dealing briefly with the effect of these proposed 
works, the evidence will disclose that dyking and the reclamation projects as 
proposed will, as far as we can estimate, have the following effects:— | 


(1) It will increase very slightly the elevation of Kootenay lake at high 
water stages. My learned friend, Mr. Crowe, has already given the figures of 
the estimate made by his engineers on that, showing what that increase would 
have been in the year 1916. He gave it as 0-30. We admit our calculations 
show a slight increase. | 


(2) We will increase, as far as we can tell, by a very slight amount 
the elevation of Kootenay river from Kootenay landing, the point at which 
Kootenay river enters Kootenay lake, to a point at or near Bonners Ferry, at 
high water stages for a distance of approximately 70 miles up the river. There 
te be a very slight increase in the elevation of Kootenay river at high water 
stages. 


(3) We will increase very slightly, and only at extreme high . 
oh Wai ee a ented in the Kootenay river above Kootenay rage vad BEReeR 
orthill, Idaho and Creston Ferry, British Columbia. That is p 
the eastern boundary of Lot 774. zi Berm ad is oy TES 


(4) The construction of the dikes along Boundar os 
along the Kootenay river but the dykes slong Bouhtace eek Sea mie 
directly the lands of Mr. A. Klockmann, whose properties lie along the south 
bank of Boundary creek in the State of Idaho. The evidence will show—I 
believe he is here and will speak for himself—that we have agreed with him as 
to the protective measures which are to be taken in respect to this propert 
Apart from Mr. Klockmann’s lands, the evidence will show that the ihedt will 
result in no adverse effect of any material consequence as far as ib et able 
to ascertain, upon any person interested in agricultural production below or 
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above the area proposed to be reclaimed. Our engineer, in making his calcula- 
tions, has borne in mind the fact that the Creston Reclamation Company’s 
application was approved by this Commission in 1928. In some of his calcula- 
tions it was necessary to take that into consideration.” 

Mr. Lett filed consents on behalf of various public and private interests 
to the granting of the application. 


J. C. MacDonald. Stated on behalf of the Government of British Columbia 
that it fully approved of the policy of the applicants. 


E. M. Trederoft. The Applicant’s Engineer, gave the following evidence 
as to the physical conditions of the project:— 

“The effect of the diking of the Kootenay Reclamation Farm will be that 
the elevation of Kootenay lake will be raised a slight amount. The amount 
of this raise will vary according to different years but it will in no year be very 
ereat. I have here a summary which shows exactly what will happen during 
the high water period, based on conditions of 1916, 1926, 1928, 1929 and 1933. 
The effect of our reclamation of Kootenay Farm, as pointed out by Mr. Lett, 
will be as follows:— 

“Tn 1933 the elevation of Kootenay lake, at maximum high water whicn 
occurred on June 22, would have been raised 0:15 of a foot, or approximately 
2 inches. In 1929, under original conditions before any excavation or improve- 
ments on the Kootenay river below Kootenay lake, the rise at high water 
would have been 0-105 feet, equal to one and a quarter inches. In 1928, under 
present conditions, that is to say if we had a flow the same as in 1928 and the 
river below Nelson had the same capacity as now, the increase in elevation 
would be 0-188 feet, equal to a rise of two and a quarter inches. In 1928, under 
original conditions, or under conditions as they were in 1928, the river below 
Nelson having the same capacity as then, the increase would have been 0-204 
feet, or equal to two and a half inches. In 1926, which was a very low water 
year, and under the conditions of that time, the increase would have been 0-007 
feet, or equal to three thirty-seconds of an inch. In 1916, under 1916 con- 
ditions, the increase in elevation would have been 0-23 of a foot. Such eleva- 
tions are on the days on which the lake was at its maximum elevation. 

“On the day during which our work would have the maximum effect on 
-the lake, the increase in elevation would be slightly higher. I have computed 
this for the years 1916 and 1928. In 1916 on the day of maximum effect upon 
the lake the greatest rise would have been 0-31, and in 1928 the day of maximum 
effect was the same as the day on which the lake reached its maximum elevation. 

“Tn addition to increasing the elevation of Kootenay lake, our work will 
have.certain other effects. One of them will be that they will raise the eleva- 
tion of the water slightly in Kootenay river between Porthill and Creston. 
There will be a rise in this section of the river for two reasons, one that with 
the rise in Kootenay lake there will be a certain backing up in the river, and 
the other that during the high water period the waters of Kootenay river, which 
flows in a northerly direction and across the international boundary at Porthill, 
sometimes flow up the mouth of Boundary creek pass in a northerly direction 
across our land. The additional waters of Kootenay river flow across our land 
at the mouth of Smith creek, which is the outlet of Boundary creek, and drain 
into Kootenay river a short distance below Porthill. The effect of closing the 
dike along the north bank of Boundary creek will be that the waters that 
formerly flowed across our land will be diverted down the original channel of 
Kootenay river. he 

“The increased elevation of the Kootenay river at Porthill, based on the 
conditions of May 30, 1928, which was the date of the highest elevation at 
Porthill, would have been 0-53 of a foot, made up in this manner: 0-16 of a 
foot, the effect of backwater from Kootenay lake, and 0:37 of a foot, the effect 
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of turning additional water down the main channel. The rise at Copeland 
would be approximately. 0-30 and at Bonners Ferry approximately 0-10. In 
1933 on the day of maximum high water the effect would have been to increase 
the height of the water at Porthill 0-26 of a foot; due to backwater from 
Kootenay lake 0-12, and due to extra flow 0-14. The effect at Copeland would 
have been 0:16, and at Bonners Ferry 0:05. In addition there will be a shght 
increase in the velocity of the river flow between Porthill and Creston due to 
the extra water to be carried. This increased velocity, in 1928, would have 
amounted to 0:06, and in 1933 to 0:77 (feet per second). These are the only 
effects which the diking of our lands will have. 

“The elevation along Boundary creek will be 1767, and the elevation of 
that part of the dike along the east bank of Big Slough will be 1766-5 as 
referred to Geodetic Survey of Canada, datum 1928.” 


C. C. French. The following letter, dated at Creston, B.C., August 22, 
1933, from C. C. French, setting forth his objections to the proposed drainage 
scheme, was filed with the Commission :— 

“ Owing to ill-health in my family I shall be unable to attend the public 
hearing in the above matter to be held at Nelson, B.C., on the 26th instant, 
as per your notice to me of the 25th ultimo, and can only refer you to this 
letter when any questions may arise as to the above company diking through 
my land on the east side of the Big Slough, and will humbly beg of you to 
give me full consideration in the matter and protect my interests, as I have 
put thirty-eight years of my life and hard work and money into my ranch here, 
and have put up with a good many hard knocks as a pioneer, and no company 
should be allowed to crowd out or jeopardize the interests so hardly won of 
any individual. 

“I might refer you to the Ryckert and Grohman controversy, which arose 
when this Kootenay reclamation project first came up, and in which the Govern- 
ment then fully protected Mr. Ryckert’s interests. As you doubtless know, the 
correspondence, ete., in reference thereto is all on file at Victoria, B.C. 

“ My objections are as follows:— 


“Ist. Bridge and Dam.—I would refer to my letter to you of February 
24, 1933, in which I set out in detail where this dam and bridge is located, 
and some of the reasons for my objecting thereto. I might add that had the 
high water been able to have flowed out naturally as it had done previously 
before this dam was constructed it would not have taken out my bridge, as it 
had withstood high water until this dam near the Johnston point was con- 
structed, and I hereby object to this dam as being a menace to my own and 
wife’s interests here, as well as to the interest of the general public, as there 
is no doubt but what the accumulation of debris, etc., from the breaking of 
this dam was the main cause of the Government bridge, situated about a mile 
north from my place on the Big Slough, being swept away during high water 
this spring. This bridge serves a great many people both to and from Creston 
and has had to be reconstructed recently by the Government and traffic has 
been held up for some months and a great many people inconvenienced in get- 
ting their produce to and necessities from town. | 


“2nd: Overflow of Water on Land.—My wife and I hav 

on the west side of the Big Slough, between ‘it and the Rb tmue ala 
be affected by the overflow if this company should dike through our land on 
the east side, which will make it imperative for us to dike our land on the 
west side which we are not financially able to do. This is the same class of 
land which this company is diking and they seem to wish to depreciate our 
land and add to their own by diking in this manner, as the small amount of 
our acreage which they purpose including in their dike is not anywhere equal 
te the amount of injury they are doing us in diking in this manner , 7 
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“Tf the dike had been constructed where the original Alberta and British 
Columbia Reclamation Company had the charter to put same, it would not 
_ be a menace to anyone but a benefit to all, as it could have served as a public 
- erossing of the Big Slough at the north end of the reclamation holdings, whereas, 
if it is constructed up the east side of the Big Slough it will always be a menace 
to us and the public in general. 

“In the light of all this I humbly pray that you will consider this matter 
most carefully and give the general public as well as myself and wife full 
protection.” 


Mr. Lett in his comments on Mr. French’s letter emphasized the point 
that Mr. French’s property and the property of the applicants lay entirely within 
Canada and that therefore any matter of dispute between them was a question 
for decision by the courts of the province. 


Mr. Trederoft explained the physical relationship between Mr. French’s 
interests and those of the applicant. He said:— 

“Mr, French’s property is located north of the Big Slough. <A portion of 
it extends across the slough in a southerly direction and includes an area of 
approximately 24 acres. When this project was originally commenced_the 
proposal was to build the dike across the Big Slough in the vicinity of Twin 
bridges. If that had been done Mr. French’s property would have been reclaimed. 
However, when we came to investigate putting a dike across the mouth of Big 
Slough we found there were certain objections to it. One objection was that the 
location of the dike would have to be right where Big Slough joined the Kootenay 
river and where a steep drop off from Big Slough into the bed of Kootenay 
river occurred. There was the danger, therefore, that the foundation of this 
dike might some time during high water slump off. 

“Tn addition there are two creeks which run into Big Slough approximately 
one-third and two-thirds above its mouth. The flow of these creeks has never 
been recorded; and, while they are not high ordinarily, they can be very 
considerable during the freshet period. As the dike at the mouth of Big Slough 
would have had to be far higher than the bed of Big Slough we should at times 
have had to pump all the water from both of these creeks, which meant a heavy 
“annual charge in operating costs. 

“T may say that at the time there was considerable argument as to which 
method was correct. Mr. French claimed that a dike across the Big Slough 
at its mouth was the only logical method of reclaiming these lands. Certain 
other parties also took his side. The trustee, therefore, obtained the opinion of 
a prominent engineer from Boise, Idaho, Mr. Carter. Mr. Carter made a fair 
examination of conditions and gave it as his opinion that conditions were all 
favourable to diking out Big Slough. He _ therefore recommended that in 
accordance with my original recommendation. It is still a matter of dispute 
with Mr. French just where this dike should go. The trustee has offered Mr. 
French what I consider a very reasonable price for his land on the east side 
of Big Slough, which, as I have previously said, is very small in area, cone 

“Mr. French also claimed that by putting a dike along the east end of 
Big Slough we would raise the water on his property. Big Slough will be under 
our proposed diking open to the Kootenay river, as it has always been except 
for three occasions, when they attempted to construct dikes across it, all of which 
failed. | 
“T believe Mr. French does consider that he is seriously affected; but 
my opinion is that the trustee has offered him far more for permission to con- 
struct a dike along his property than the land is WOGtienawm amt LUCE nidelone 
of his land affected, except that which we would be required to purchase from 
him as a right of way for our dike.” 
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Mr. Lett in concluding his presentation on behalf of the applicants said:— 


“The proposal is to proceed and to complete the reclamation immediately. 
The trustee has arranged his finances and he 1s in a position to start that work 
directly approval is given. If it were a matter of a new plan we were starting 
perhaps the Commission would require to give 1b fuller consideration. It has 
already been before the Commisison for some time. We have made the purpose 
of the applicant clear and shown that the position of the farmers is such that, 
if I may make so bold as to suggest it, approval is not only urgent but vital. If 
we can get approval in time to build the dikes immediately, as we are prepared 
to do, these dikes will have a chance to set, to cure, before the next high water 
starts. I think it is evident, there being no objection, that no one can be damaged 
by this undertaking, and that on the other hand there is evidence that this 
reclamation project will be of great benefit to the district and to the parties 
concerned. The trustee in this application represents the interest of the 
creditors of a bankrupt estate. I suggest that if it were possible for the Com- 
mission to give approval to the application at its earliest convenience it would 
confer a great benefit on a good many parties. I think the danger of immediate 
approval being taken as a precedent is very slight since the peculiar situation 
which I have outlined at some length brings out this case distinctly as one of 
rehabilitation and not one involving a new project.” 


J. E. Read. Mr. J. E. Read filed exhibits on behalf of the Canadian Gov- 
ernment and said:— 

“When the matter was first brought to the attention of the Government of 
Canada by or on behalf of the trustee it was examined and the view taken by us 
was that it was an existing project and that technically the applicant might be 
entitled to proceed without bringing it before the Commission. But, on the 
other hand, we agreed with the applicant that in a case where the matter was 
so near the border line and debatable, it was better that it should be brought 
before the Commisison and cleared up. But I would like the Commission, in 
considering whether it will give approval to this application, to give weight to 
the fact that this is really a case of reviving an existing project which has been 
in existence, off and on I may say, for a very long period of years.” 


J. T. Johnston. Mr. J. T. Johnston made the following statement on 
behalf of the Department of Indian Affairs of Canada:— 


“The undersigned has been authorized to present the viewpoint of that 
department with respect to the effect of the proposals of the Applicant. were 

“The Department of Indian Affairs is prepared to accept the analysis of 
the effect of the company’s proposals upon the water levels of Kootenay river 
as prepared by the technical officers of the Department of the Interior and as 
submitted to the Commission to-day. | 

“The Department of Indian Affairs does not consider that the moderate 
backing up of the Kootenay river water level at the international boundary 
as indicated by the results of investigations made by the engineers of the 
Dominion Government and filed herewith with the International Joint Commis- 
sion in conhection with the Trustee’s application, i.e., a maximum backing up of 
0-30 to 0-5 foot opposite Indian Reserves Numbers 5 to 1-A respectively, will 
in any wise injuriously affect the Indian lands on the Kootenay Flats 

The Department of Indian Affairs is, therefore, prepared to concur in 

the approval of the Trustee’s proposals as submitted to the Commission.” 


A. Klockmann. Mr. A. Klockmann made a statement ; 
the protest of Mr. French. “It so happens,” he said, “ that Mr. TreueHiatineat 
and wife have for years worked for me on my ranch. He comes back and forth 
quite often. On a visit about a week ago he approached me to try to effect the 
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sale of 24 acres of land to the parties who are interested in this reclamation. I 
asked him what price he wanted and he told me $100 an acre. I said to him, 
‘French, you are entirely out of reason.’ We are selling our land for $15 an acre 
and the highest it has ever been is $40 an acre. I know this ranch and I know 
it is a plece of swamp. I wanted to tell you this now because I am convinced 
that if they leave it to me and if they get the approval now, this important 
reclamation can go ahead at once. I will undertake to make some settlement 
with Mr. French for the applicants if they want me to.” 


J. A. Metzger. Mr. J. A. Metzger made the following statement on behalf 
of the Government of the United States:— 

“T have three exhibits which I desire to introduce. They are prepared with 
special reference to some statements that were made in the original application 
for the permission which is sought in this hearing. I consider that some of the 
statements are inaccurate and while I do not desire to make a point of it, 
looking ahead and not being able to foresee what may arise in the future, I 
deem it desirable to put in with the Commission at this time documents which I 
find in the Government’s records relating to the dikes which were placed at 
the boundary first across Boundary creek and later extended to the Kootenay 
river. I may say these documents show that Boundary Creek originally came 
down from the mountains and crossed the boundary very near the mountains. 
- That crossing was diked off, diverting the waters of Boundary creek into Idaho, 
and they found their way eventually into the Kootenay river through Smith 
creek. Later, as has been explained, the dyke was extended across to the river 
and borrow pits were dug partly on the United States side of the line and the 
creek eventually found its way to the river through those borrow pits. The - 
matter was the subject of correspondence between the two Governments, between 
the Department of State and the British Embassy at Washington, beginning 
April 17, 1895. The Secretary of State addressed a communication to the British 
Ambassador on that date. A series of correspondence was exchanged. I do not 
care to make a point of it but I desire to have the matter of record.” 

The other two exhibits consist of maps showing the original course of 
Boundary creek on a United States map and a Canadian map. 

Mr. Metzger offered the following comments on the application of certain 
Articles of the Treaty to the case under consideration:— 

“T want to call attention to Article IV of the Treaty, which I think includes 
only obstructions placed in streams below the boundary, so that the Treaty 
would not include that kind of work. 

“There is another provision of the Treaty to which I desire to call attention 
and it is the next to the last paragraph of Article VIII, which I will read:— 

“<n eases involving the elevation of the natural level of waters on either 
side of the line as a result of the construction or maintenance on the other side 
of remedial or protective works or dams or other obstructions in boundary 
waters or in waters flowing therefrom or in waters below the boundary in rivers 
flowing across the boundary, the Commission shall require, as a condition of its 
approval thereof, that suitable and adequate provision, approved by it, be made 
for the protection and indemnity of all interests on the other side of the line 
which may be injured thereby.’ 

“In considering this application, I think it important that attention be 
given to that provision of the Treaty. This is all I have to offer.” 


R. W. Davenport. Mr. Davenport filed a report, on behalf of the United 
States, embodying certain studies of the effects of the dikes present and pros- 
pective on increasing the flood heights of the Kootenay river. 

6762—7 
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In reply to a question as to the probable effect of the Creston works on 
the level of the river south of the boundary, he said:— 

“My calculations are based on the 1927 flood because in that year there 
happened to be data collected on the Canadian side which were very useful in 
making the calculations. Assuming that both the Creston and Reclamation 

Farm projects are constructed I find that the peak height of 1927 would have 
been raised slightly more than one foot at Porthill, decreasing to slightly less 
than one foot at Bonners Ferry, with an average of about one foot in Idaho.” 

_ Mr. Stanley said: “As L remember the War Department, investigating 
originally matters of navigation, discussed this diking proposal. One or more of 
the engineers read a statement to the effect that if the dikes or improvements 
north of the boundary should be higher than the present dikes on the land in 

Kootenay flats they would have a tendency naturally to cause the river to 
over-top those dikes.” 

Mr. Davenport replied: “ My study which is covered in the report shows 
my conclusion as to the effects of such diking as has been done in Idaho in the 
past towards increasing flood heights. Of course, at Porthill there is no effect. 
It increases to the maximum effect near Bonners Ferry. The increased height 
sales large flood due to present diking would be about one and one-half to two 
ee mas Stanley asked if this would be at Bonners Ferry and Mr. Davenport 

“Ves, that is, with the completion of both this 

, thav 1s, project and the C 
property. Without reference to the present diking in Idaho but on foe 
that I would estimate there might be approximately one foot if both the 
Reclamation Farm and Creston projects are completed.” 

me aed asked: “ Will you explain to the Commission why that would 
Seon o. completion of both projects rather than from the completion 

Mr. Davenport replied: “‘ The Creston project, 1 
ed: ject, if completed, as I 
it, would prevent Goat river from going northward ieee the flats pvt 
turn it into the Kootenay river south of the boundary. The diking for the 
Creston project would also shut off a point known as False Mouth of Goat river 
where, at least during the higher periods of floods, there is considerable inflow 
dom ng Pa eos of Kootenay river, thus relieving the flood burden of the 
channel. e Creston project is construct ; 
J i a ae be pro] structed, that flow will be kept in the main 

Mr. Stanley asked on which side of the river wa i 

\ 1 Sh s the Salt 

Farm) project, and on which side the Creston project, to pac a 
port replied: “ For some distance they are directly opposite, for a xi tel 
a a and a half they would be.” Pcikw awe 

ir William Hearst asked: “Is there any c 

pubic 1 ay ; any compensation with reference to 
bine nite evel which this project would give as compared with the Creston 

Mr. Davenport: “I could not answer that; I did 
There a a Pues condition at the boundary sh meee na A Par aie 
main channel o ootenay river under present conditions 
construction of the boundary dike would b apie Paminiecgery Ssicewes a 
ried ee down the main channel of the ge iinet Tia ir ne Se aa 

eturning to the question of t “17: 

said: “Just one sieeveenibs BisluNtetacct You eet ie Hani eee A 
Commission to the provisions of Article VIII, which says that : eee aie 
the Commission’s approval, suitable and adequate provisions : * 
Commission, be made for the protection and indemnit ap eee ae ARs 
interests on either side of the boundary. I do not t ad se a Teale Of, ANY 
any interests on the other side of the line will b Seni ada ne tn that 
Beeechon: will be injured that will require 
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Mr. Metzger replied: ‘It has been brought out, of course, that the peaks of 
high water will be probably a foot greater by reason of these works, and I 
would not be prepared to say that that would result in damage. No one has 
claimed to be injured by it. I know of no claim being made. However, I felt 
that it was my duty to call attention to the provision.” 


Exhibits. A list of exhibits filed at the Nelson hearing in this case will be 
found in Appendix G. 


Temporary Order. Immediately after the public hearing in Nelson the 
Commission held an executive session at the same place, and in view of the 
importance of the applicant going ahead with the proposed works without delay, 
the following communication dated August 26, was addressed to the Solicitor 
for the Trustee in Bankruptcy :— 

“T am instructed to inform you that the International Joint Commission 
has decided to approve your application for permission to rehabilitate, recon- 
struct and repair certain permanent works in and adjacent to the channel 
of the Kootenay river and to construct and maintain certain permanent works in 
and adjacent to Boundary creek in the Kootenay District of the province of 
British Columbia. 

“This approval is subject to such reservations, qualifications and conditions 
as the Commission may deem proper to embody in its formal order, one of 
which conditions shall be that the permission and order shall in no way affect 
or prejudice the rights and remedies of adjoining owners or of any person who 
may be injured by the construction of said works. 

“Tf you desire to amend the plans and specifications attached to your 
application, as intimated by you to-day, you are requested to do so without 
unnecessary delay. 

“Tn the meantime, you may take this letter as authority to proceed with 
your works.” 


Order of Approval. At its regular semi-annual session in Ottawa, the 
Commission adopted and signed an Order of Approval, which, omitting the title, 
is as follows:— 


Wuereas, the Kootenay river is a river flowing across the boundary 
between Canada and the United States within the meaning of Article IV of the 
Treaty between the United States and Great Britain dated the eleventh day 
of January, 1909; and 


Wuereas George Leonard Salter, Trustee in Bankruptcy of the Kootenay 
Valley Power and Development Company, Limited, has presented to and 
filed with the Commission an application for permission to rehabilitate, recon- 
struct and repair certain permanent works in and adjacent to the channel of the 
said Kootenay river and to construct and maintain certain permanent works in 
and adjacent to the channel of Boundary creek in the Kootenay District, in the 
province of British Columbia in the Dominion of Canada, said works to be mainly 
upon Lot 774 Kootenay District in the province of British Columbia, in accord- 
ance with specifications and the two plans referred to in said application and 
filed therewith as a part thereof; and 


Wuerras said application came on for hearing at the city of Nelson in 
the province of British Columbia on the 26th day of August, 1933, after due 
notice to all parties interested in both countries of the filing of said application, 
and of the time and place of said hearing, when evidence was adduced, exhibits 
- filed and all parties so desiring were heard; and 
6762—74 
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Wuereas the following parties appeared before the Commission at said 

hearing, namely :— 

Sherwood Lett, Counsel for and representing the Applicant; 

E. H. Tredcroft, Hydraulic Engineer, representing the Applicant, 

J. A. Metzger, of the Department of State, Washington, Counsel for and 
representing the Government of the United States; 

J. E. Read, Legal Adviser of the Department of External Affairs, Ottawa, 
and Counsel for and representing the Government of Canada; 

R. C. Crowe, Counsel for and representing the West Kootenay Power and 
Light Company, Limited; 

G. E. Clark, District Counsel for the United States Indian Irrigation Ser- 
vice ; 

J. T. Johnston, Ottawa, of the Department of the Interior of Canada, 
representing the Canadian Government and the Department of Indian 
Affairs of Canada; | 

A. J. Matheson of Ottawa, and C. E. Webb of Vancouver, representing 
the Dominion Water Power and Hydrometric Bureau of the Department 
of the Interior, Canada; 

J. C. MacDonald, of Victoria, Comptroller of Water Rights, representing 
the Government of British Columbia; 

A. L. McCulloch, representing the Creston Reclamation Company, Limited; 

R. W. Davenport, Senior Hydraulic Engineer of Washington, representing 
the United States Geological Survey; and 


WHEREAS on the opening of the hearing counsel for said West Kootenay 
Power and Light Company, Limited, who had filed a Response and protest 
against the granting of said application, withdrew the protest and objection 
of said company; and 

Wuereas the following parties have approved of and consented to said 
works, as appears by their written consents filed with the Commission, namely:— 

The Department of Indian Affairs of Canada; 

The Comptroller of Water Rights of the Province of British Columbia; 

The Alberta and British Columbia Exploration Company, Limited, legal 
owner of the property mentioned in the application; 

A. Klockmann of Porthill, Idaho, the owner of lands on the other side of 
the international boundary line immediately adjoining the lands men- 
tioned in the application; 

Kootenai Valley Reclamation Association, representing Districts Numbers 
1 to 18 in the State of Idaho; and 2 ae 


WHEREAS, except as aforesaid, no objection or protest has | i 
anyone to the granting of the authority asked for by the SOALIGL RES CEEe ne ey 
one C. C. French, the owner of certain lands in the province of British Columbia 
in the Dominion of Canada, adjacent to the lands mentioned in said application 
who filed a letter at said hearing objecting to the granting of the application 
on the ground that the proposed works would injuriously affect the lands owned 
by him; and 

Wuereas it has been made to appear to this Commission 
owned by said C. C. French are situated wholly within said acts Lee 
Columbia and within the jurisdiction of the courts of that province; and 


WHEREAS it has further been made to apve i Te 
ppear to this C 
although the applicant proposes to construct certain new oteecnes es 


THE KOOTENAY VALLEY 101 


is primarily for the rehabilitation of works constructed a number of years ago, 
prior to the date of the above-mentioned Treaty, upon which works the sum 
of $250,000 or thereabouts has been expended; and 

WuHuereas it has further been made to appear to this Commission that the 
only interests on the other side of the boundary which can be injured by the 
said works, are the interests of the said A. Klockmann as owner of the lands in 
the State of Idaho opposite the lands mentioned in the said application, and the 
interests of Reclamation Districts Numbers 1 to 13 in the State of Idaho repre- 
sented herein by the Kootenai Valley Reclamation Association; and 

Wuereas the said A. Klockmann and the said Kootenai Valley Reclamation 
Association have given their written consents to the construction of the said 
works and the granting of the said permission, and the said A. Klockmann 
further personally appeared before the Commission and gave his approval to 
the granting of this order; and 

WHEREAS the applicant has presented to and filed with the Commission 
amended plans of said works on three sheets hereinafter referred to as the 
“amended plans”; and 

Wuereas the members of this Commission after having read said application 
and specifications and perused said plans and amended plans, and having heard 
the evidence adduced, and having read the exhibits filed, and what was alleged 
by all parties appearing before them as aforesaid, and having considered the 
matters above recited, have determined that the said works should be approved 
of and authority given for the construction thereof pursuant to said Treaty; 

1. Tu1s ComMISsiIoN THEREFORE ORDERS AND Directs that the said plans 
and specifications referred to in said application presented to and filed with 
the Commission as aforesaid, as amended by said amended plans (copies of 
which application, plans, specifications and amended plans are annexed hereto 
and made a part of this order) be, and the same are, hereby approved of, and 
the construction of works in accordance therewith authorized under the provisions 
of said Treaty. 

2. AnD THis Commission FurTHER ORDERS AND Decrares that nothing in 
this order contained shall in any way prejudice, impair or affect the position, 
rights or remedies of the said C. C. French in respect of any injuries, damage or 
loss he may sustain, suffer or be put to by reason of said works or otherwise 
howsoever. 


Dated at Ottawa, this third day of October, A.D. 1933. 


(Signed) C. A. MacratH, 
A. O. STANLEY, 
W. H. Hearst, 
JOHN H. BARtiert, 
Gro. W. Kyrts, 
EUGENE Lorton. 
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VI 
WATER-POWER DEVELOPMENT 


Hydro power development in the Kootenay drainage basin has had much 
to do with the development of the mining industry in that area. Numerous 
small water-power plants have been installed at rapids or falls on tributaries 
to the Kootenay river and Kootenay lake from time to time. Some of these 
still operate while others have been abandoned when the particular mine being 
supplied with the power became worked out or ceased to pay its way. In 
addition to these plants of a few hundred or less horse-power each, the mining 
industry is responsible for several larger developments with installations in 
plants on the Kootenay river itself ranging up to 75,000 horse-power. The 
most important power developments are referred to individually hereunder. 

In the first division of the Kootenay river drainage system or that part 
from its source southward into Montana and to the vicinity of Bonners Ferry, 
Idaho, there are no power developments on the main river. However, some of 
the power sites on the tributary waters have been developed. 


Consolidated Mining and Smelting Company Limited. The Consolidated 
Mining and Smelting Company operates a plant on Mark creek, a tributary 
to the St. Mary river, from which it obtains a part of its power needs in 
connection with its operations at the Sullivan mine and its concentrating mill 
at Kimberley. At this development water is diverted, by means of a small 
dam, through a 30-inch wood-stave pipe line, 4,450 feet long to three 72-inch 
Pelton water-wheels in the compressor house at the mine plant under a head 
of 183 feet to develop approximately 500 horse-power. 


East Kootenay Power and Light Company, Limited. In 1922 the East 
Kootenay Power and Light Company, Limited, completed the construction of 
a hydro power plant on the Bull river, some 8 miles from Bull River station 
on the Canadian Pacific Railway. This development consists of a reinforced 
concrete dam 100 feet long and 11 feet high with an earth fill extension of the 
same length and height from above which the water is carried through a 7-foot 
wood-stave pipe line for a distance of 8,600 feet to a surge tank from which 
a riveted steel penstock 504 feet in length leads to the power-house. This latter 
is equipped with two 3,600 horse-power turbines operating under a head of 
275 feet. The output of this plant is distributed to Kimberley, Cranbrook, 
Fernie and the intermediate mining areas and as far east as Bellevue, Alberta. 

In 1923 the East Kootenay Power and Light Company, Limited, con- 
structed a second hydro plant, this time on the Elk river, 1 mile south of Elko 
on the Crow’s Nest Branch of the Canadian Pacific Railway. The development 
consists of a reinforced concrete diversion dam 300 feet long with a maximum 
height of 50 feet from which a 12-foot diameter wood-stave pipe line 1,200 
feet long connecting with a tunnel 2,000 feet long leads to a surge tank and 
power-house where two vertical type turbines of 7,500 horse-power each operate 
under a head of 190 feet. The output of this plant augments that from the 
Bull River development of this company and is distributed at Kimberley, Cran- 
brook, Fernie and in the intermediate area. 

The second section of the Kootenay river drainage system, or that part 
tributary to Kootenay lake has not as yet experienced any large hydro-electric 
developments but a few small ones are in operation on the tributaries. 
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Kootenay Electric Company. In 1897 the Kootenay Electric Company 
developed a site near the mouth of Kaslo creek one and a half miles above 
the town of Kaslo, British Columbia. A new generator was installed in 1907 
and in 1915 the plant was purchased by the municipality of Kaslo. The power- 
house contains one 250 horse-power turbine operating under a head of 40 feet. 


Town of Bonners Ferry, Idaho. In more recent years the Town of Bonners 
Ferry, Idaho, has installed a 650 horse-power turbine in a plant on Myrtle 
creek and a 500 horse-power turbine in a development on the Moyie river. 
Myrtle creek joins the Kootenay a short distance below the town of Bonners 
Ferry, while the Moyie river joins it a short distance above the town. 


West Kootenay Power and Light Company, Limited. In 1933 the West 
Kootenay Power and Light Company, Limited, constructed a hydro plant on 
the Goat river near Erickson, British Columbia. This plant is equipped with 
one 250 horse-power unit and one 800 horse-power unit or a total of 1,050 horse- 
power. It operates under a head of 70 feet. 

The third section of the Kootenay river from the West arm of Kootenay 
lake to the Columbia river comprises one of the most important power streams 
in British Columbia. In this twenty-mile reach the river falls some 330 feet, 
of which some 263 feet have been developed for power production at four 
concentrations. 

Not only is the reach of the river endowed with the head necessary for 
power development but the flow is much larger than in the upper reaches due 
to the greater tributary area which it drains. Of equal importance from a power 
production standpoint, the discharge, during the winter months of low run-off, 
is augmented by the natural storage which occurs in Kootenay lake. 

The West Kootenay Power and Light Company, Limited, has four plants 
in operation in this section of the river; at Corra Linn rapids, at Upper Bon- 
nington Falls, at Lower Bonnington Falls and at South Slocan, respectively, in 
downstream order. Power from these plants is widely distributed for use in 
municipalities and the mining industry. The city of Nelson also operates a plant 
at Upper Bonnington Falls and distributes power for municipal, industrial and 
mining purposes. In the same area but on the tributary waters of Sandon creek, 
the town of Sandon operates a small hydro-electric plant for lighting purposes. 


These different water power plants are referred to hereunder in order of their 
development. 


Sandon Creek. The plant of the Sandon Water Works and Light Com- 
pany on Sandon creek was installed in 1896. It consists of a 175 horse-power 
Pelton single runner operating under an average head of 410 feet. The power 
is used for lighting only, in the town of Sandon. 


Lower Bonnington Falls Station. The Lower Bonnington Falls station 
of the West Kootenay Power and Light Company, Limited, located about 11 
miles downstream from Nelson, was first constructed in 1897 with two 1,184 
horse-power units and one 1,648 horse-power unit added in 1899 operat- 
ing under an average head of 37 feet. This plant was completely demolished in 
1923-24 and was replaced by a development consisting of a crib-work dam 
which crosses the river diagonally from the south shore in a down-stream 
direction to meet a concrete section at the entrance to the canal leading to the 
reinforced-concrete power-house adjacent to the north bank of the river. The 


plant is equipped with three 20,000 horse-power units ti : 
head of 70 feet. operating under an average 


Upper Bonnington Falls Station. The Upper Bonnington F 
tion. alls station 

of the West Kootenay Power and Light Company, Limited, % bsaeld about one 

mile above the Lower Bonnington Falls plant. The reinforced-concrete power- 
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house is adjacent to the north bank of the river and a diversion dam of rock- 
filled timber cribs leads diagonally upstream to meet and form a V shape with 
the similar dam of the city of Nelson plant on the south shore. The plant was 
installed in 1906 with two 8,000 horse-power units. Two additional units of 
9,000 horse-power each have since been added, one in 1914 and the cther in 
1916. The total installation is therefore 34,000 horse-power. The units operate 
under an average head of 70 feet. 


City of Nelson Plant. The city of Nelson plant on the south bank of the 
Kootenay river at Upper Bonnington Falls was constructed in 1907. A wing 
dam connecting in mid-stream with the similar wing dam of the West Kootenay 
Power and Light Company plant on the opposite shore diverts the water to 
the power house. One 1,670 horse-power unit was installed in 1907, an addi- 
tional unit of 1,900 horse-power was added in 1909 and in 1929 a third unit of 
3,000 horse-power was added, giving a total installation of 6,570 horse-power. 
The plant operates under an average head of 60 feet. This development on 
the Kootenay river replaced a 500 horse-power waterwheel, developing power 
with water diverted from Cottonwood-Smith creek, which the city acquired 
from the Nelson Electric Light Company in 1898. The earlier plant has since 
been dismantled. 


South Slocan Plant. The South Slocan plant of the West Kootenay 
Power and Light Company, Limited, located on the Kootenay river about one 
mile below the Lower Bonnington plant was installed in 1928. The power- 
house is of reinforced concrete and concrete dams extend diagonally upstream 
from either end to maintain the head and direct the flow to the intakes. The 
plant is equipped with three 25,000 horse-power units or a total installation of 
75,000 horse-power, operating under an average head of 70 feet. 


Corra Linn Plant. The Corra Linn plant of the West Kootenay Power 
and Light Company, Limited, located at Corra Linn rapids on the Kootenay 
river about 14 miles upstream from the company’s Upper Bonnington plant, 
was constructed in 1931. At this point a reinforced-concrete dam 1,734 
feet long and containing fourteen 34-foot sluice openings reaches from the south 
shore of the river to the power-house adjacent to the north bank. The dam 
impounds the water above and drowns out the Corra Linn, Beasley, Taghum and 
Granite rapids to create a head of 53 feet at the plant. The power-house is 
equipped with three units of 1,900 horse-power each, giving a total installation 
of 57,000 horse-power. 

In addition to these four developed concentrations on this section of the 
Kootenay river there remains a fifth possible concentration at Brilliant near the 
mouth of the river, where the West Kootenay Power and Light Company, 
Limited, plan to develop at some future date a head of some 80 feet during 
low water. During periods of high run-off the head at this site is reduced by 
backwater from the Columbia river. 
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VII 


GRANITE DAM 


On September 13, 1929, Hon. Charles Stewart, Minister of the Interior of 
Canada transmitted to the Commission the Application of the West Kootenay 
Power and Light Company, Limited, dated September 6, 1929, for permission to 
construct and operate certain permanent works in and adjacent to the channel 
of the Kootenay river, for storage purposes, at Granite, British Columbia, with 
the request that the Commission take appropriate action. The application was 
filed in the office of the Commission on September 16. (Appendix H.) 

The application was communicated to the Washington office of the Commis- 
sion and on October 31, 1929, the United States Secretary transmitted a telegram 
from F. G. Doherty, Vice-President and General Counsel of the Great Northern 
Railway Company as follows:— 


Great Northern Railway. “Great Northern Railway protests against 
granting application West Kootenay Power and Light Company Limited for 
permission to construct and operate certain permanent works in and adjacent to 
channel of Kootenay river for storage purposes at Granite, British Columbia, 
upon ground that proposed project would raise elevation of water in vicinity 
Bonners Ferry and injure Great Northern grades and right of way and would 
also injure diking projects and flood valuable agricultural low-land in that 
vicinity served by Great Northern.” 


British Columbia Government. Under date of November 2, 1929, a com- 
munication was received from the Deputy Minister of Public Works of the 
Province of British Columbia stating that: “The department has no objections 
to offer to the proposals of the West Kootenay Power and Light Company for 
permission to construct certain works in and adjacent to the channel of the 
Kootenay river for storage purposes at Granite, British Columbia.” 


_ United States Geological Survey. On October 31, 1929, N. C. Grover, 
Chief Hydraulic Engineer of the United States Geological Survey, filed with the 
Commission copies of a statement prepared by the Geological Survey in respect 


to the application. Subsequently an appendix to this statement was filed at 
the hearing. (See Appendix I.) 


Idaho Statement in Response. There was also filed a Statement in 
Response on behalf of the State of Idaho and Drainage Districts 1 to 11 of the 
County of Boundary in the State of Idaho. (See Appendix J.) | 


Bonners Ferry Hearing. Pursuant to notice to interested parties, a public 
hearing was held in the town of Bonners Ferry, Idaho, on November 6, 1929 
The following appearances were announced:— 


R. C. Crowe, Trail, B.C., representing the Applicant, W : 
and Light Company, Limited. Pp , West Kootenay Power 


J. A. Metzger, Washington, D.C., representing the D 3 
the United States. ie § the Vepartment of State of 


R. W. Davenport, Washington, representing the United States Geological 
Survey. 


C. G. Paulsen, representing the United States Geological Survey. 
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J. T. Johnston, Ottawa, Canada, representing the Department of the 
Interior, and also the Department of Indian Affairs of Canada. 


A. J. Matheson, Ottawa, Canada, representing the Dominion Water Power 
and Reclamation Service of Canada. 


C. E. Webb, Vancouver, B.C., Engineer in Charge of the British Columbia 
District of the Dominion Water Power and Reclamation Service. 


P. E. Doncaster, Nelson, B.C., District Engineer, representing the Depart- 
ment of Public Works of Canada. 


E. Davis, Victoria, British Columbia, representing the Comptroller of Water 
Rights of the Province of British Columbia. 


George N. Carter, Boise, Idaho, Commissioner of Reclamation of the State 
of Idaho. 


W. D. Gillis, Boise, Idaho, Attorney General of the State of Idaho. 


Fred J. Babcock, Boise, Idaho, Assistant Attorney General of the State of 
Idaho. 


John E. Blair, Spokane, Washington. 


Ernest E. Sergeant, Spokane, Washington, representing the Great Northern 
Railway. 


O. C. Wilson, Bonners Ferry, Idaho. 


Victor H. Greisser, Spokane, Washington, representing the Washington 
Water Power Company. 


L. R. Coffin, representing the Puget Sound Power and Light Company. 


* Idaho. Counsel on behalf of the State of Idaho and the Drainage Districts 
presented a formal application for extension of time within which to file a 
Supplemental Statement in Response, and Mr. Wilson explained the reasons why 
this was considered necessary. The Attorney General of Idaho followed to the 
same effect, and also Counsel for the Great Northern Railway. After statements 
had been heard on behalf of the applicants, the Commission went into executive 
session, and when the public hearing was again convened the announcement was 
made by the chairman that the hearing would be proceeded with, the applicants 
would proceed with the presentation of their case, and that all interested parties 
would be given the fullest opportunity of putting in testimony either oral or 
written. 


R. C. Crowe. R. C. Crowe, Counsel for the Applicant, submitted a general 
map showing the watershed of the Kootenay river and a chart giving the 
elevations of the river at Nelson through a period of years. He set forth the 
Acts of incorporation of the applicant company, its capital and assets, its board 
of directors. 

By its Act of Incorporation the company 1s empowered to “acquire and 
hold water records and to develop power therefrom for transmission and sale 
within an area comprised within a radius of 150 miles from the city of Rossland, 
in the province of British Columbia, holds several water licences from the 
province of British Columbia, entitling it to the use of the water of Kootenay 
river at Bonnington Falls and South Slocan, some 12 to 15 miles below the 
city of Nelson, up to 10,400 c.f.s. This water is already being used three times 
on Kootenay river by being passed through the water wheels of No. 1 Power 
Plant at Lower Bonnington Falls, No. 2 Power Plant at Upper Bonnington Falls 
and No. 3 Power Plant at South Slocan, the total developed capacity of the said 
three plants being 170,000 horse-power, the power so developed being the 
mainstay of the cities, communities and industries of the southern interior of 
British Columbia, and supplying such towns and cities as Trail, Rossland, Grand 
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Forks, Penticton, Kelowna and Princeton, and the principal industries in the 
communities, more particularly the Consolidated Mining and Smelting Company 
of Canada Limited, with the necessary power for its smelters and refineries and 
other metalliferous plants at Trail, and the Granby Consolidated Mining, 
Smelting and Power Company with its copper mines and concentrator at Copper 
Mountain near Princeton, in addition to which a considerable amount of power 
is used in the Okanagan and the Grand Forks district for pumping water for 
irrigation of agricultural lands. am 
“The water of the Kootenay river between Nelson and the Columbia river 
has a drop of some 300 feet, a great deal of which occurs between Upper 
Bonnington Falls and South Slocan and which has now been entirely utilized. 


Storage Principle. ‘‘ This Honourable Commission has had several prob- 
lems to deal with where the water levels of either boundary waters or waters 
flowing from one country to another across the boundary have been affected, and 
in most cases the question of the storage of water has been an important one, and 
in these cases it is to be noted from proceedings held before this Honourable 
Commission that the principle of storing water so as more or less to equalize the 
flow of rivers has been considered of great importance, the underlying principle 
naturally being, as it should be, to conserve the power that nature has provided, 
so that the greatest benefit may be derived from it to the communities as a 
whole, whether they are on the Canadian or the United States side of the 
line. This necessity for storage has, in nearly all cases, arisen because of the 
fact that at certain periods of the year the waters of the rivers are at a flood 
peak caused by the melting of snow accumulated in the mountains during the 
winter season; and at a later time in the year the flow of such rivers has so 
greatly decreased as to make it desirable for a successful power development 
to conserve some of the flood waters in the natural storage basins contributory 
to the lakes or rivers from which said waters flow. The application before you 
to-day is for storage for the same reason. 

_ “As recited in the application, the Kootenay river has its source in the 
Rocky mountains in eastern British Columbia, flows southerly into the United 
States of America, passing through the states of Montana and Idaho, and 
thence it again flows northerly back into British Columbia, crossing the 
boundary line in the vicinity of Port Hill, Idaho, and discharges its waters into 
Kootenay lake. This lake has an area of 170 square miles and provides a 
natural storage basin of about 113,075 acres, which will give us, then, at the 
6-foot storage line, 678,450 acre feet of water. At or near Proctor. British 
Columbia, the water of the Kootenay lake passes into what is known as the 
West arm of Kootenay lake, and after passing through the West arm and past 
the city of Nelson, the said West arm emerges into a continuation of the river 
again at or near Grohman creek. After a 20 mile stretch of river from Grohman 
creek, the Columbia river is joined about 30 miles north of the international 
boundary line, and the waters of the Kootenay river, now flowi m th 
Columbia river h Ssi st ON Ee aera 

, pass southwards, crossing the international boundary line into 


the state of Washington and finally find their outlet in the Pacific ocean below 
the city of Portland, Oregon. 


_ Power Sites. “In addition to the power developments in the Kootenay 
river above mentioned there are several very valuable power sites on the 
Columbia river, in the state of Washington, particularly that of Kettle Falls 
which is owned and is going to be developed by the Washington Water Power 
Company, and a large development on the Columbia river also at Rock Island 
near Wenatchee, which is owned and is to be developed by the Puget Sound 
Power and Light Company, Limited. Any equalization of the flow of the 
Kootenay river by storage of water in Kootenay lake will mean a proportionate 
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equalization of the flow of the Columbia river, to the great benefit of these last 
mentioned Washington power projects. Nature has placed at or near Grohman 
creek a natural weir consisting of coarse gravel and rock that causes the water 
of Kootenay river to be impounded behind it in the West arm of the lake, and 
this, in conjunction with a similar natural dam or weir at Proctor, is the 
natural cause of there being a lake on what would have otherwise been a river. 
The control, then, of the West arm and Kootenay lake comes naturally from 
this natural obstruction at Grohman and Proctor narrows. The removal of 
any part of these natural obstructions, or in other words the enlarging of the 
cross-section of the river at Grohman creek and at Proctor narrows, must 
naturally have the effect of reducing the level of the lake. 

“Records have been kept of the levels of Kootenay lake and the flow 
of the Kootenay river by different departments of the Provincial and Dominion 
Governments and by the applicant, and these records show that the lake and river 
reaches its minimum flow in the month of January, which minimum flow continues 
on an average, to the middle of March or the first of April, when the waters begin 
to rise, sometimes at a very rapid rate, until the flood crest is reached sometime 
(varying in accordance with the season) between the first of May and the 
first of July, when the waters recede again fairly regularly until the minimum 
period in January and February. During the months of May, June, July and 
August, there is a great excess of water going down the Kootenay river far and 
above the amount required to operate the aforesaid power plants; then in the 
months of November, December, January, February and March, the amount 
flowing is far from being sufficient to operate such plants. 

“It is possible to store a large part of this surplus water in Kootenay lake 
so that the minimum flow in the winter months may be increased more nearly 
to the amount required for the said plants, and this is the object sought by the 
company in its present application. 


High Water Flow. “ As stated in the application, the average high water 
flow of Kootenay river is 107,000 c.f.s., but the minimum flow has been as low 
as 4,800 c.f.s. In the year 1894 Kootenay lake and river were at the highest 
flood stage that has been recorded. At this time the flow of the river amounted 
to about 200,000 c.f.s. and the West arm of the lake at Nelson was then at a 
level of 28:2 above the zero mark on the gauge at the city of Nelson, the said 
zero mark being at elevation 1739-324, Geodetic Survey of Canada Datum, 
which would be in the figures of the United States Coast and Geodetic Survey 
(U.S.C.G.S. 1739-524). The next highest flood peak of the river was in 1903 
when the West arm of the lake at Nelson stood 21:6 feet above the Nelson gauge 
zero mark. At that time 151,000 c.f.s. of water was flowing down the river 
below Nelson. The average high water level has been through a number of 
years at about 16 feet above the zero mark of the Nelson gauge, when there 
would be discharged from the river about 107,000 c.f.s. 


Effects of Project. ‘‘ This company in asking your Honourable Commission 
for permission to hold the level of Kootenay lake and the West arm at 6 feet 
above the zero mark on the Nelson gauge for certain months of the year when 
the water is plentiful, or in other words at elevation 1745:324 G.S.C. datum or 
1745-524 U.S.C.G.S. datum, proposes to erect a dam at Granite, three miles 
below the city of Nelson, and to widen the cross-section of the river at certain 
points between Grohman creek and a point below the proposed dam, which dam 
will be of such a flexible character that it will be able to discharge 200,000 c.f.s. 
if necessary under flood conditions, the lake being stil] at a lower elevation on 
the Nelson gauge than it was in the flood peak of 1894. — 

“ According to the figures and curves, plans of which will be submitted to you 
by our engineer, when the work proposed to be done has been completed, the said 
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200,000 c.f.s. will be able to discharge itself out of the lake and pass down the 
river at an elevation of the lake of over 3 feet less on the Nelson gauge than 
the elevation of the 1894 flood when under natural conditions, the river discharged 
the 200,000 c.f.s. 

“The statement I make there is that at that stage of the level there will be 
a reduction at our works of over 3 feet, the details of which will be given in our 
plans and figures. 

“ A corresponding decrease in the flood peak of the lake in the West arm at 
Nelson is shown to be possible at all stages of the levels of the West arm from 
elevation 1745-3 upward. This is made possible of course in consequence of the 
increase of the cross-sectional areas of the river in the vicinity of Grohman creek 
and the building of a dam of such character that the increased flow thus made 
possible will pass into the river below the dam. Similarly the flood levels of the 
main lake will be decreased at least 3 feet under the conditions of the 1894 flood 
and a corresponding decrease at all flood stages above the 6 foot storage line. 
This decrease in the flood stage is of the utmost importance to the reclamation 
interests in Idaho as it will substantially lessen the hazard they are yearly 
facing of a flood that will overtop the dikes or break through them at weak 
points, thus flooding the land at a time when the crops would be destroyed. 
Too great emphasis cannot be put upon this decreasing of the flood peak and we 
have no hesitation in stating that it will be a fact. If our storage of water in 
the fall and winter season should cause a small amount of extra pumping from 
the drainage ditches, and we do not believe that it will, the benefit to be 
derived from lowering the flood peak should far outweigh any extra cost of 
pumping. 


Storage Line. ‘“ Having established that a benefit rather than an injury 
must come from our work during the time of high water, I come next to our 
proposed storage line. Our engineers will file with you charts which show that 
the lake has fallen to a level of 6 feet above the zero mark on the Nelson 
gauge on an average some time between the 10th of July and the 20th of August 
in each year, and that it reaches the 4-foot level above the zero mark between the 
first week in August and the 10th of September. At the 6-foot level, or eleva- 
tion 1745-324 G.S.C., there is a flow in the Kootenay River below Nelson of 32,800 
c.f.s. Atthe 4-foot line there is flowing at the same place 21,000 c.f.s. As 10,400 
c.f.s. is a desirable flow for our power plants it will be seen that it is possible to 
allow the lake levels to decrease until the 4 foot mark is reached, and then 
by closing some of the gates of the dam the level of the lake will be increased to 
6 feet above said zero mark on the Nelson gauge, this 6-foot level being attained 
about the end of September. The flow through the dam will then be regulated to 
maintain the level of the lake at the 6-foot storage line until the inflow of 
water into the lake is not sufficient to supply the flow required by our power 
plants, when the storage will begin to be drawn upon, and the level of the lake 
thus reduced, giving an even supply of water for the power plants until the 
time when the water commences to rise again, which varies between the 
20th of March and the 10th of April, it being desirable that the storage line 
be reduced as nearly as possible to the zero mark on the Nelson gauge when the 
waters commence to rise. As the flood flow then commences the gates will be 
opened at the dam to allow of the free discharge of the surplus water. 

“The water levels in the lake and river in the years 1925 and 1927 during 
the winter months averaged throughout the whole low water period about 2 
feet above the average low water mark and by the 20th of March with the 
water level standing at over 14 feet, about the average low water mark, and 
therefore a river flow of about 10,500 c.f.s., the level started to rise in consequence 
of the commencement of the spring floods. This condition gave us sufficient water 
under natural conditions but left more water in the lake at the start of the 
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flood period than would have been the case had we been operating under the 
proposed storage scheme when we could have drawn the water level down to the 
average low water mark and left the lake in a more favourable position for 
the reception of the flood waters. 

“While our application stated that this company desires an average flow of 
10,400 c.f.s. it has been found by the further study of the water levels that 6 
feet storage in most years will not permit of a steady outflow of 10,400 c.f.s., and 
our engineer will therefore show you that he has estimated, in order to maintain 
an even flow until the water commences to rise again, that we will probably have 
to regulate the flow between 8,700 c.f.s. and 9,500 c.f.s. It would require at 
least 8 feet of storage to give us the full amount of flow which our power plants 
require to keep up to capacity. 


Effects on Idaho Lands. “The chief objection to our being allowed to 
maintain the level of Kootenay Lake at the storage line above indicated has 
come from the owners of the reclaimed lands in the State of Idaho between the 
international boundary line and Bonners Ferry, these objectors stating that such 
a level might make it impossible for them to drain their reclaimed lands, to the 
injury of the soil which they are cultivating. The land in Idaho allegedly 
affected is land that has been reclaimed from the river by the erection of dirt 


- dikes adjacent to the natural river bank, which dikes prevent the flooding of the 


land during the flood season, as the level of the water during the flood season 
is considerably above the level of the land within the dikes. It is timely for me 
here to state now that this same reclamation of land in Idaho has had considerable 
to do with the lowering of our minimum flow of Kootenay river below Nelson. 
Before any of this land was reclaimed there was some 35,000 acres subject to 
flooding in consequence of which said land acted as a natural reservoir, holding 
a large quantity of water which would run off during the fall and winter, thus 
maintaining the minimum flow at a higher level than has been the case since 
the land has been reclaimed. This seems to me to be an argument that must 
naturally follow. There has been reclaimed to date, according to the Response 
filed by the Attorney-General of Idaho, some 23,000 acres and no doubt in time 
most of the remaining unreclaimed land will be reclaimed in a similar manner. 
It follows also that this method of reclamation must increase the flood-peak of 
the lake and river, and thus burden our power plants with an increased flood to 
take care of. 


Jones and Ramser Report. “In corroboration of this statement, the fol- 
lowing appears in the report of Messrs L. A. Jones, Senior Drainage Engineer, and 
C. E. Ramser, Drainage Engineer, prepared under the direction of S. H. McCrory, 
Chief of Drainage Investigations for the United States Department of Agriculture, 
this report being made as a result of their investigation of the Idaho Reclamation 
projects:— 

‘Where a river is so confined between levees, its flood levels are raised 
and in this case the level of Kootenai lake also would be raised if the 
capacity of the West arm were not increased. It was estimated that for 
the 1916 flood the amount of storage water over the river bottoms would 
have raised the level of the lake about 2 feet if the flood had been confined 
to the river channel between levees.’ 


“This means that if the reclamation projects continue on the American and 
Canadian sides of the line by means of confining the river between levees or 
dikes without any compensatory work being done to increase the capacity of 
the West arm to discharge the water, the peak of the flood will be very 
materially increased. Another feature that is also tending to increase the flood 
peak and to diminish the low peak is the cutting and burning off of the timber 
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in the watershed of the Kootenay river. The chance, therefore, of the present 
power plants of the applicant being flooded in the case of an extreme flood, such 
as that of 1916 or 1894 becomes a possibility, and in any event it puts upon the 
applicant the necessity of providing more expensive works to meet this contin- 
gency. The Idaho reclaimed land faces the increasing possibility of being flooded © 
for the same reasons. The enlarging of the cross-sectional area at Grohman ~ 
creek, however, as proposed by the applicant, will tend to mitigate this danger. — 
“As T have stated above, the level of the water of the lake at Nelson has — 
been above the proposed 6-foot storage line during each of the years 1923 to — 
date, until after the middle of July. Our Exhibit 2, Plan D-16 shows the follow- — 
ing dates for the years mentioned when the waters reached the 6-foot line after — 
the flood peak: in 1926, about July 15, although in this year it passed slightly — 
below the 6-ft. line for the last ten days of June, exceeding it again and coming © 
back to the said 6-foot line on July 15; for 1924, on J uly 20; for 1925, on August 
10; for 1923, on August 12; for 1928, on August 15; for 1927, on August 20. In © 
1927, owing to the heavy precipitation during the last two weeks of September, — 
the level of the lake increased again to over a foot above the 6-foot storage line, 
passing below the 6-foot storage line again about the 2nd of October. | 
“ Ng to the 4-foot mark above the zero mark on the Nelson gauge, which 
is the point to which the lake will be allowed to fall before the levels of the 
lake are changed, we find that during the same years the levels fell below the © 
4-foot mark.in 1926 about August 4, and during the other years mentioned © 
between September 1 and 15. It appears from this, therefore, that under the ~ 
proposed storage conditions, since the level of the lake will be allowed to go to © 
the 4-foot mark before allowing the level to build up to the 6-foot mark, up to — 
practically the 1st of September the reclaimed land in Idaho could not possibly — 
be under any worse conditions than have prevailed in the past; and furthermore, 
at the first of September the crop season is drawing to an end and if such crops — 
were able to grow and mature under the natural conditions, they will continue ~ 
to have the same opportunity under the proposed storage conditions. 
“ The 6-foot storage line will not be reached under the new conditions until 
a date somewhere about the first of October, when even the harvesting of crops 
must be pretty well completed. By referring to Plan D-4, filed with this 
Honorable Commission, with the application, it will be seen that at the 6-foot — 
storage level there will be three drainage sluice gates in Idaho somewhat covered — 
with water, one of them, the lowest, being submerged to the extent of some | 
4 feet. The remaining drainage sluice gates are all free of water by the time — 
the level reaches the 6-foot storage. | 
(73 ° . 4 ; 
eat a RENE, ane some nine districts completed, all having sluice 
) s ion. Out of these eleven there are three, as far 
as we know, submerged, the lowest being the one we observed this morning | 
“Because a sluice gate, however, is submerge -fo ro 
mean that the land supporting the crops is not ie estan ane ene 
is owing to the fact that natural conditions have been taken advanta op f ‘| 
the drainage sluice gates placed toward the bottom of a natural sl inn : cod 
bed in which the water will lie although the land is being benenerain a id 
This must be proved by the fact that throughout practically the : hol et He 
growing season the water under present natural conditions ant b ‘ att al 1 
above the 6-foot storage line, and if it were a fact that this p aie aaa ae 
of the lands adequately, then the crops would not have rn ae : ll ae | 
storage period when the water is being drawn from ies e i ai y th : 
J med February and March, the water will be released Ton Tae ire ' 
sloughs and the sluice gates will finally be above the level of Kootenay river. 
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British Columbia Licence. “I should state here that the Provincial Gov- 
ernment of British Columbia has granted this company a water storage licence 
giving the company, so far as the province is concerned, the right to proceed with 
the works above mentioned and store 6 feet of water in Kootenay lake. I will 
file certificate from J. C. MacDonald, Comptroller of Water Rights of the 
province of British Columbia, showing the applicant to be the holder of the 
water licences on Kootenay river and of the storage licence above referred to. 


Navigation. “ Kootenay lake and the West arm being navigable water, 
application has been made to the Department of Public Works, Ottawa, under 
the Navigable Waters Protection Act of Canada, and the department has 
indicated its consent to the proposals, subject to conditions which have been 
accepted by the company, and it is anticipated that already, or if not already 
in the immediate future, the order will be issued and gazetted. 


Power Needs. “ Owing to the fact that a customer of the company, the 
Consolidated Mining and Smelting Company of Canada, Limited, is going to 
be called upon within the next two years to get into operation a large plant for 
the manufacture of fertilizer, for the operation of which a large quantity of 
power will have to be supplied within the next two years, the present applicant 
finds it necessary to supply such power within the said time and has no means 
at its disposal to do so except through the additional power that will be obtained 
from this storage. At the present time during the winter months there is 
insufficient power for the industries and communities now consuming power, 
and the Consolidated Mining and Smelting Company, being the chief customer 
of the applicant, is required to curtail its operations during the said period. 
With the new fertilizer plant in operation, the situation will be even more acute 
unless further power can be generated. This additional power required for the 
fertilizer plants of the Consolidated Mining and Smelting Company being 
required in consequence of the efforts of the Consolidated to mitigate another 
international problem, it seems reasonable for me to be asking this Honourable 
Commission to facilitate as much as possible the final disposition of this matter. 


“ Owing to the fact that it is impossible to do much of the work in the 
river bed during the months when the river is in flood, which period extends 
from on in March to late in July, it is necessary that such work be done during 
the winter months, and therefore if the present winter months are allowed to pass 
without this work being commenced, it will mean a delay until the fall and 
winter of 1930 before work can be commenced, making it impossible to com- 
plete the work before it is anticipated the power will be required. The applicant 
is prepared to commence work on the river immediately the consent of this 
Honourable Commission is given to do so and will rush the work as fast as 
possible.” | 


W. J. Tindale. Mr. W. J. Tindale explained that he had been employed 
with the Ontario Hydro-Electric Power Commission as Engineer in hydraulics 
from 1914 to 1918; since that time he had been Designing Engineer with the 
Consolidated Mining and Smelting Company, and the West Kootenay Power 
and Light Company. He had designed the two latest power plants built by 
the applicant, one at Lower Bonnington of 60.000 horse-power built in 1924, 
and the other at South Slocan built in 1927, of 75,000 horse-power. He filed 
seven plans as Exhibits; explained the method of obtaining data as to the flow 
_ of the river by gauge records, and mentioned that the flow at Nelson had exceeded 
180,000 c.f.s., based on available records in five years, the highest flow being 
200,000 c.f.s. in 1894. 
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In reply to a question by the chairman as to the effect of digging out and 
enlarging the outlet upon such extreme floods as in 1894 Mr. Tindale said: 
“We would discharge more than 200,000 cfs. with our gauge at Nelson four 
feet lower than it would be under present conditions.” In reply to a further 
question he said: “In 1894 the water rose to a height of 28-2 feet above zero 
at Nelson. Under the new conditions the water would rise to a height of 24-2 
feet and we would pass more than 200,000 cf.s. The lake surface would be 
four feet lower and we would be passing an equivalent amount of water... . 
We would pass more than 235,000 c.f.s. 

Sir William Hearst. ‘“ You would pass more than 35,000 c.f.s. in excess 
of what it would be under natural conditions?” 

Mr. Tindale. -“ Yes.” 


Mr. Bartlett. “When the spring waters are coming down from the moun-  — 


tains and flooding the land, and there is the ereatest danger of water going 
over the dikes, you figure you could drain down faster by something like 
35,000 c.f.s. than under present conditions?” 

Mr. Tindale. “ Yes, that is perfectly right.” 

Mr. Bartlett. “And that is the improvement you speak of; that is what 
you say you are going to do?” 

Mr: Tindale. “ Yes.” 

Mr. Bartlett. ‘You are going to build up a dam to provide storage frem 
which you can draw during dry times and in winter when it will not hurt any- 
body, and then in the spring when the water rises, you are going to be able 
to draw it off faster than under normal conditions? Are those the two points?” 

Mr. Tindale. “Those are the two points in connection with the dam.” 

Asked how the company proposed to get this result, he said: 

“Our dam is being placed on a rock ledge at Grohman. To pass the maxi- 
mum flood we placed sills down at the low elevation of 1,726, which is 13 feet 
below the Nelson gauge zero; that is, practically the low water mark for the 
Nelson gauge. 

“Tn addition, we provided for nine gates with 50 foot clear span; and we 
have provided for a spillway 550 feet long, with the sill at elevation 1742-5. 
Under flood conditions, of course, we would raise our gates when the flood came 
on, and the water would flow through the gates until it raised to a certain 
level, 1742-5, and then it would start to flow over the spillways. Our figures 
for the discharge through the dam show that the water surface of the dam would 
be lower than it is under present conditions, under all stages of flow, excepting 
at the very low levels, when there is less than 26,000 cubic feet per second 
flowing. 

“Tn addition to the work at Granite, in order to obtain a flat h 
from the dam through to Nelson, we are proposing the araine GE 
mately 90,000 cubic yards at Grohman Creek narrows. 

a eae “90,000 cubic yards of stone mostly?” 

Pe indale. “It is mostly boulders and gravel. On one si 
there is a rock ledge which contains about 9,000 cubic eee Wee That 
excavation at Grohman Creek narrows is indicated on Exhibit 10. At this point — 
we excavate in the river bed as well as on both sides to lower the sill in the 
Hiver twee: | 

“The net result of these improvements will be a 1 isti 
at Nelson by slightly more than four feet with 200,000 ae aes SEG a 
of one foot of this amount will be lost between Grohman Creek narrows and the 
main lake, but the net lowering of the main lake effective at Kootenay Land- 
ing will be slightly more than 3-6 feet with 200,000 c.f.s. flow.” ar 


Effects in Idaho. Asked as to the effect on the ri i 
in | | rive , 
Tindale said: “The effect of this lowering at Kaotshag Lane an a 
Kootenay river and have an effect right through as far as Bonners Ferry Tt will 
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be 3-6 feet at Kootenay Landing, but it will gradually decrease as it comes up 
the valley. The river and the lake will be decreased throughout all stages after 
the gates are opened in the spring.” 

Asked as to how much it was proposed to excavate at Granite, where the 
dam was to be built he said: “In order to provide efficient areas for the water 
to have flow to the gates, we are excavating 10,000 cubic yards above the dam 
structure, and to provide efficient areas for discharge after it passes through 
the gates, we are excavating 120,000 cubic yards. 

In the east channel we are excavating 25,000 cubic yards to provide low 
pools to the spillway dam, which is indicated across the lower end of the 
channel. 

“In consequence of this excavation, we get free discharge through our dam, 
and our water slopes are calculated from a point below 700 feet downstream from 
the sluice gates. 

“ At any time after August 31, when the lake has fallen to the 4 foot mark 
on Nelson gauge, the gates would be closed to pass only sufficient water for power 
purposes, and the surplus would be held back to raise the lake to the storage 
lines. In 1927 the lake did not fall below the 5 foot mark on Nelson gauge before 
November 13, and did not reach the 4 foot mark until December 11. Under 
a similar year, with the same flow as in 1927, on the basis of our method of 
control, our gates would not be closed for storage until about November 
20th. That makes allowance for the increased outflow at Grohman narrows.” 


River Levels. Mr. Tindale then gave the variation in the flood levels of 
the river for seven years in the months of June and July. His evidence was to 
the effect that the proposed works would have done nothing to increase these 
flood levels but on the contrary would substantially decrease them. After Sep- 
tember 1, the water would have a tendency to fall below the four-foot gauge at 
which stage the amount flowing out of the river with the improvements at 
Grohman creek, would be 23,600 cubic feet per second, but the company would 
pass only sufficient for power purposes. It would then store the surplus and raise 
the lake to the maximum storage line, six feet above the Nelson gauge zero. 


Storage. Asked as to what was the end of the storage season, he replied 
that it would be the time in the spring when the amount of water coming into 
the lake was greater than the amount required for power, and that would occur 
between the 20th of March and about the 15th of April. 

Asked why he would want to have the water drawn down as low as possible 
in the lake at the time the freshets started, he said: “ We wish to keep it down 
there in order that there will be no danger; in fact, there is no danger but what 
we can take care of the rising flood. Just as quickly as the water was more than 
we needed for power, we would open our gates wide.” 

Mr. Crowe. “ You need water for storage, and at the same time you wish 
to empty the lake as far as possible so that when the freshet commences there 
will be storage capacity to lower the flood. Is that right?” 

Mr. Tindale. “ Yes. On this maximum storage line I intended to get 
down to the one-foot mark. If the low water season extended to the 10th of 

_ April, I would be down to a point not higher than one foot above Nelson gauge 
zero on the 10th of April. On the 23rd of March, the flow line intersected our 
maximum flow line. On the basis of this method of control, we would have opened 
our gates approximately on that date in that year” (1928). 

In answer to a question by Mr. McCumber, Mr. Tindale said:— 

“The amount of water coming into the lake would be just enough to supply 
our power demands. The flow coming into the lake is just sufficient to balance 
our power, and it is at the beginning of the high water raise. As soon as the 
water shows a tendency to raise higher than our storage line, we open our gates. 
*On May Ist under our storage scheme we have opened our gates wide.” 
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Discussing conditions at the end of the year, and answering a question as to » 
how he knew that late in December he would get enough water coming in to 
increase the water to the six foot storage line, Mr. Tindale replied; “ Based on 
the level of the four-foot mark at the Nelson gauge, under the existing conditions, 
the present discharge is 21,000 c.fs. Under ‘the new conditions the discharge 
will be 23,600 c.f.s. For power purposes we need only about 11,000 c.f.s., and 
we still have 12,000 c.f.s. surplus to put into storage. Our calculations show 
that there will be no trouble in providing that extra two feet on the lake to 
maintain the storage line.” 


Protecting Idaho Interests. Mr. Magrath expressed the view that equal- 
‘gation of the stream flow would be beneficial to the Kootenay valley. He 
added: “The point I want to get at is: to what extent will it be injurious to 
the people whose interests lie in this valley? I suppose that is the question that 
we wish to have answered. I am not prepared to say that the advantages will 
not overbalance the disadvantages; that is the question that the engineers will 
pass upon. I listened to Mr. Wilson’s remarks at the beginning of the hearing 
and I quite appreciated his concern as representing this community. 

“ This is the first time the Commission has met down here, and it is perhaps 
desirable that you should know that in the control of these international waters 
our duty imposes upon us the obligation to see that all interests are properly pro- — 
tected, and I would like to assure Mr. Wilson and those whom he represents that. 
they need not be alarmed as to what may happen. It is true we permitted the 
applicants to get their application in without loss of time. In dealing with inter- 
national projects it is our duty, if we think it desirable, on either side, to facili- 
tate procedure, but in seventeen years’ experience on this Commission I have yet 
to be told that we ever allowed any one interest to take advantage of another. I 
think it is only fair. I appreciate the concern of Mr. Wilson, but I thought it 
desirable to make the statement that I have just made. 

“The figures and plans that the engineer has just submitted give point 
to the matter; they imply the ability of these applicants to open up the discharge 
from the lake and allow the water to be carried down at a greater rate. It will 
be of advantage on the other side of the line, and I believe it will be an advantage 
here, because I am satisfied that with these reclamation projects here flood 
conditions are things you do not like. But I would like to find out to what 
extent this project is likely to injure the investments that have been made along 
this river in Idaho.” 

Mr. Tindale in reply quoted the following from his Statement: (Appendix K). 

“The following data pertains to sluices and lands in reclamation districts in 
Idaho, U.S.A. The distances given are based on calculated length of the 
West arm of Kootenay lake, the main lake and the winding river channel above 
Kootenay lake. No. 8 sluice. . .” 

“Mr. Crowe. Explain what that is.” 

Wyte Tindale. No. 8 sluice is the sluice draining District No. 8. No. 8 
sluice is 78 miles from Nelson, B.C., and the invert elevation is 1744-82. Our. — 
maximum storage at that point is shown on drawing D-4; 1746-07 would be our 
storage line at that sluice.” 

“Mr. Crowe. How much is the invert elevation of the sluice below or above 
the storage line?” 7 

“Mr. Tindale. The invert elevation is 1744-82; that would “2 t 
higher than the bottom of the sluice. No. 6 sluice is 85 miles a Bi ee 
the invert elevation is 1742-76.” 

“Mr. Crowe. Is No. 6 sluice to be submerged by our storage elevation?” 

; Mr. Tindale. No. 6 would be below our cee tare line.” 

Mr. Crowe. How much?” 
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“Mr. Tindale. Our maximum storage line would be 3-4 feet above the 
lowest point of the sluice.” 

“Mr. Bartlett. You call sluices those ditches which run into the river?” — 

“Mr. Tindale. They are the ditches that drain the reclamation area.” 

“Mr. Bartlett. We saw one where there was a pumping station.” 

“Mr. Tindale. Yes.” 

“Mr. Bartlett. If the water were maintained at your storage line, that is if 
the dam raised the water six feet and it was held just even with the dam, would 
that water back into these ditches?” 

“Mr. Tindale. Yes, at the maximum storage the water would back through 
the sluices into the ditches.” 

“Mr. Bartlett. How deep?” 

“Mr. Tindale. At No. 6 about three and a half feet of water at the maxi- 
mum storage line.” 

“Mr. Bartlett. Your scheme does not contemplate that would be so except 
in the fall and winter months?” 

“Mr. Tindale. On the basis of the storage line shown on Exhibit No. 8, 
according to my calculations, No. 6 sluice would be above the water surface 
on February Ist.” 

“Mr. Bartlett. Would the water back into No. 6 sluice?” 

“Mr. Tindale. Yes, considering the sloping surface of our storage line.” 

“Mr. Crowe. When would it first be submerged by our storage line?” 

“Mr. Tindale. Normally it would be partially submerged when we started 
to store water at the four-foot mark.” 

“ Mr. Crowe. I am talking about the water backing into the ditch. At what 
mark would it be when there would be a little water in the bottom of the ditch? 

“Mr. Tindale. On December Ist, 1928, the flow at Nelson was 9,300 cubic 
second feet and water elevations based on gauge readings were as follows: 
Nelson, 1740-52; Porthill, 1741-31; Copeland, 1741-44; and Bonners Ferry 
1742-88. The hydraulic grade from Nelson to No. 8 sluice at Porthill was 0-79 
feet, and from Nelson to No. 6 sluice was 0-76 feet, and from Nelson to No. 1 
sluice, 2-16. Our calculations indicate that hydraulic grades will be less than 
above under storage conditions due to the larger cross-sectional area of the 
river. If we use the above hydraulic grades, however, water will be below No. 8 
sluice with water at Nelson gauge at elevation 1744-03; below No. 6 sluice with 
Nelson gauge elevation 1741-90 and No. 1 sluice with Nelson gauge elevation 
1742-78. Considering the highest flow line on drawing D-16, No. 8 sluice will 
be above the water surface on February 1; No. 6 sluice on March 9, and No. 1 
sluice on February 23. Those are the dates I have calculated.” 

Mr. Tindale explained that the sluices or outlets of drainage districts 8, 
6 and 1 were below the company’s proposed six-foot storage line. The remainder 
of the sluices were all well above it. Consequently the storage scheme would 
not affect drainage under present conditions. 

Asked if in his opinion there would be adequate drainage for Districts 1, 
6 and 8 under his scheme, he said: “As far as I can calculate there would be 
sufficient time at the storage season for adequate drainage. While No. 6 
- would be submerged lower than others, it is placed in a low ditch to take advan- 
tage of an existing channel.” 4 

“Mr. Crowe. So that even were water backed into it as a consequence 
of our work, there would still be ample drainage for the land?” 

! “Mr, Tindale. Yes, considering that the land is all 4-37 (feet) above our 
highest storage line.” 

: “Mr. Crowe. Is it a fact that throughout practically the whole of the 
_ growing period the water is very much higher under the natural conditions 
_ prevailing than under our proposed storage conditions.” 
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“Mr. Tindale. During the crop-growing period normally the water 1s 
various distances above our storage line, excepting for a short period during 
the early part of April.” 

“Mr. Bartlett. How far would it be from your storage line to the top 
of the dike at the lowest point?” 

“Mr. Tindale. No. 9 dike is 22 feet above the highest storage line.” 

“Mr. Bartlett. Is that the dike you would fear the most in a flood?” 

“Mr. Tindale. No. 9 is the lowest dike.” 

“Mr. Bartlett. That is the one you would fear breaking through in case 
of a flood?” . 

“Mr. Tindale. Yes, I think No. 9 would be the one most affected by floods. 
It is about 18 miles this side of the international boundary.” 

“Mr. Bartlett. If you raise the water six feet, if you do not do anything 
more than that, and if nature does not intervene in any other way, you will 
still be how many feet below the top of the dike?” 

“Mr. Tindale. Twenty-two feet.” 

“Mr. Bartlett. If there was not any dike there, and if nature was not 
Pperaune in any other way, is your storage line up to the level of the farming 
an 9 

ane Tindale. That would refer to the top of the normal land along the 
river?” 

“Mr. Bartlett. Yes.” 

“Mr. Tindale. It is quite a few feet above the highest storage line.” 

“Mr. Bartlett. The lowest point?” 

Beir sl incdales Yes ai. she 

“Mr. Bartlett. Going back from the river and taking perhaps the lowest 
level you could. find, would there be any level as low as your storage line?” 

‘Mr. Tindale. No, my figures for the lowest land are based on the lowest 
I could find in any of the reclamation districts.” 


Silting. Mr. Tindale made the following statement in regard to silting in 
the river: “ Our studies indicate that very little if any silt is carried down the 
river during the low water period, but that a considerable amount is carried down 
during the flood season. Dredging of this deposited material is necessary at 
Kootenay Landing at intervals in the interests of navigation. The increased 
velocity of flow, due to the lower water surface of the river, will have the effect — 
of carrying silt farther into the lake and will be of some benefit in keeping the 
river channel open. | 

“The work which we propose in connection with the dam construction will — 
not interfere with any future schemes which might have as their object further 
lowering of the lake in the interests of reclamation. We have endeavoured — 
to design a structure which if built will be simple and efficient for the control — 
of storage and which will benefit navigation and impose no hardship on recla- | 
mation. Our proposed works will maintain low water slightly above present 
level and will lower flood levels on the lake and in the river above Kootenay — 
Landing. This in case of an extreme flood would be of distinct benefit to recla- 
mation and navigation interests.” q 

Questioned by Mr. Gillis as to the relative value to the Idaho settlers 
of the excavation at Grohman naarrows or at Proctor, Mr. Tindale said: “ Our 
Pe aa aed that the most economical point with regard to lake lowering 
is at Grohman creek on account of the h 
Pe hGthistaca ydraulic grade at this point due to the 


“Mr. Gillis. «Is 
Este a Gillis. Is there not some retarding of the flood water at Proctor 
“Mr. Tindale. From my calculations of this work 
; m2 
Proctor narrows would have the effect of flattening out the ah Sanam 
man is the principal point responsible for high water levels of the lake. This 
is the first point at which to start work to get the most benefit.” | 
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Lorne A. Campbell. The General Manager of the West Kootenay Power 
and Light Company, drew the attention of the Commission to a report made by 
Lewis A. Jones and C. E. Ramser to the United States Department of Agriculture 
in 1917. “ At that time,” he said, “ they figured out that the only way the lands 
on this (United States) side of the international boundary could be reclaimed 
was by opening up the second control point on the Kootenay river at the place 
known as Granite. We propose to excavate at Granite both on the approach side 
of the dam and the discharge side of the dam, and in the east channel some 
100,000 yards of rock. This excavation is necessary in order to make provision 
for control during the high water stage. When this work is completed, we propose 
to move up to Grohman creek and excavate a certain yardage there in order to 
pune the control up to a certain point and to work in with our proposed storage 
scheme.’ 


Previous Investigations. Mr. Campbell also referred to the report of 
W. G. Sloan and said:— 

“This report follows much the same lines as the other. These two reports 
should be taken together. If you wish to bring about a safe reclamation, a 
reclamation that can be carried out on practical lines and one that will allow 
the rancher to go in and build his house and to dike without fear of the dike 
being over-topped, you will find a plan outlined in these two reports designed to 
bring about such a result, and, by comparing the statements and recommendations 
in these reports with our proposals, you will also find that we are going a long way 
towards realizing the original ideas of these engineers.” 

Mr. Campbell also referred to a report by Meurling to the Government 
of British Columbia in 1913. ‘‘ He made a complete examination of the question 
(reclamation of Kootenay flats) and his report was very much on the lines of 
these two that I have just referred to. . . . 

“The British Columbia Government was approached upon the question as 
to whether some scheme could be figured out between them and the Government 
at Washington by which both Governments would share the expense of opening 
up the Narrows at Grohman creek and constructing the dam at Granite.” 

“ We are willing to go ahead at our own expense and carry out this enormous 
undertaking. I do not mind telling you what the possible expenditure upon 
this work will be. Taking into consideration the rock excavation at Granite, 
the yardage of rock which it will be necessary to excavate on the south bank 
‘of the river at Grohman creek, the yardage of soft boulder and gravel on the 
north bank, and the equipment it will be necessary to purchase, including a 
dredge with a four-yard dipper and an arm making it available for use as a 
sand-sucker at any point where such dredging may be necessary, we expect to 
expend, according to our estimate for the job, $1,500,000. If, a few years ago, 
we had taken up the question purely from the reclamation service standpoint— 
and I feel confident that an arrangement could have been arrived at between 
the British Columbia Government and the Government at Washington—the 
probabilities are that this very thing that we now propose to undertake would 
have been accomplished, and we would not have been called upon to bear the 
total cost ourselves. I believe enormous benefits will result from the work which 


we propose to carry out.” 


Victor H. Greisser. The Chief Engineer of the Washington Water Power 
Company, of Spokane, explained the interest of the people he represented in 
the applicant’s project: He said:— 

“We are interested, of course, in any augmentation of the low water flow 
of the Columbia river. ‘The economic development of any water power site 
depends very largely on the low water flow. Most power companies, in. fact 
all of them, must sell their power or be ready to sell their power at any minute 
of the year and not just when the water is high on one certain river, or on some 
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eroup of rivers, but throughout the year; and, while there is some seasonal 
variation in demand of power throughout the year, nevertheless the economic 
development must in the end largely depend on the quantity of water available 
during the low water season. It has, in fact, become a rather questionable 
thing, in a great many instances of proposed development of power sites that they 
were not economic developments because of the extreme range of flow of water 
from the high water period to the low water period. Practically all power sites 
along the Pacific slope west of the Rocky mountains are located on rivers where 
there is a very rapid run-off of the flood waters and a reduction to a very low 
minimum flow. I would say that this low minimum flow makes it difficult to-day 
in a great many instances to get economic development, so that anything that 
will increase that low water flow is a direct asset to the community. — 

“Tn view of that fact, this proposed improvement or storage of water on 
Kootenay lake will have a direct effect not only upon Kettle falls in raising 
its power capacity, but upon all other power plants which may in the course 
of time be developed along the Columbia river.” , 


L. R. Coffin. The Manager of the Eastern District Puget Sound Power 
and Light Company confirmed in substance Mr. Greisser’s testimony. “I think 
it is obvious,” he said, “that any control of waters in a stream of that kind 
(the Kootenay) would be of tremendous benefit to the whole State of W ash- 
ington.” | 


Canadian Government. Mr. J. T. Johnston, appearing on behalf of the 
Department of the Interior and the Department of Indian Affairs of Canada, 
said that the technical officers of both Governments had been collecting physical 
data respecting the Kootenay river, which was being exchanged and which 
put them in a position to analyse independently the problems involved in the 
application. “ My own view,” he said, “is that this problem will only be settled 
on the basis of the facts as to whether or not and to what extent the high water 
conditions are benefited by the works proposed to be constructed by the com- 
pany, and to what extent if any the waters are backed up in the low water season. 
I think that these facts can be best established by the engineers. . . . .. . 

“We have made a very careful analysis of the company’s proposals. The 
company claim that they will benefit the flow past the dam site; in other 
words, that they will increase the discharge past that point. Our independent 
studies confirm that. We have adopted the most conservative co-efficients and 
recognized engineering formulas and, as I say, our figures confirm the company’s 
claim. We have turned these figures over to the United States Geological Survey 
officers and they undoubtedly will make their own independent studies of the same 
situation. 

_“ The company also claim that in times of high water the execution of their 
project will be a benefit to the high water conditions. Our studies also confirm 
that statement. . . . . The tentative analysis that we have completed does 
at least show that in times of high water there will be a very substantial lowering 
of the water level in Kootenay lake, and our figures also indicate that there will 
be an even greater lowering than the company has indicated to the Commission. 
. . » . We have looked into the admission that the company has made that 
Na Nae be a certain backing up in times of high water. .°, 

, do not want to quote these figures as being final, | a 
we arrived at show that at the sagen paundars be eae sae 
September, there would be no back water effect. In the month of September 
the average Increase in the stored water over and above what it would te under — 
natural conditions was 1-21 feet. In October, the average back- 2. 
feet; in November, 2-8 feet; in December, 3 al f Aer Memmi s 2 a 

, , 9'ol Teet; in January, 3-39 feet; in 


February, 2-2 feet; } 
aeons he to Ttapaeel in March, 0-82 feet. These figures represent our con- 
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Mr. Johnston informed the Commission that the Department of Indian 
Affairs of Canada had authorized him to say to the Commission that the depart- 
ment had “ accepted our figures as to the effects and that it does not feel that 
the backing up at low water will be detrimental to its reserves. On the other 
hand, the officials were highly appreciative of the beneficial results that would 
accrue at the high water stage. They did ask that should anything unanticipated 
result, they might receive protection in the final order.” | 

“Mr. Bartlett. Is that your own judgment?” - 

“Mr. Johnston. Yes, that is my own judgment.” 

“ Mr. Bartlett. From all your studies do you think they are safe up there 
with their farming?” 

“Mr, Johnston. I think so. We gave them our figures and our figures 
indicate a betterment that under high water conditions far exceeds the detriment 
or damage they may possibly suffer by moderate backing-up of the water.” 

“Mr. Bartlett. On your professional reputation as an official of the 
Dominion of Canada, you express the opinion that these Indians who are wards 
of your country, will not be injured by this proposal?” 

aMripJohnstons) Yes.’ 

“Mr. Bartlett. Would they be injured as naturally and as quickly as the 
Idaho people?” 

_ “Mr, Johnston. From their location farther down they would be subject 
to greater backing up than would take place on this side of the line (United 
States) because there is a flattening out as you go higher up the river.” 


___E, Davis. Mr. E. Davis, speaking on behalf of the Comptroller of Water 
Rights of British Columbia, said: “In considering the application, the possible 
effect on the lands owned by the province of British Columbia, was given atten- 
tion to, and the conclusion arrived at was that any work or storage proposition 
which would increase the discharge and improve the high water conditions could 
have no detrimental effect and on these grounds a licence was issued to store 
water in the lake (Kootenay).” 


O. C. Wilson. Mr. O. C. Wilson, Counsel for the Reclamation Districts 
in Idaho, referred to the unusual slope of the land in the Kootenay Valley in 
Idaho. “The ordinary idea,” he said, “ would be that the land would slope from 
the river directly to the hillside. That condition does not exist iff this valley; 
in fact, it is directly the opposite and with the condition accentuated at the 
river bank. Our river banks reach the highest point of our valley; in fact we 
have some places where we have a pronounced hill right at the river banks 
and then the slope is directly back from that point, following a downward gerade 
to the hillside, with the result that our lowest land is closest to the hillside and 
our highest land at the river bank. Naturally, that produces a fixed condition 
which we attempt to get around in our drainage projects. 

“A great deal of the evidence—in fact I might say all of the evidence— 
which has been produced by the West Kootenay Power and Light Company 
has been to the effect that our projects would be benefited by their proposed 

improvements, owing to the fact that they would relieve the peak load at the 
highest situation. We wish very emphatically to bring to the attention of the 
Commission the fact that our projects were constructed for the purpose of 
protecting our land from the high water condition, and that we have already 
constructed our districts and protected our land against that condition. If 
arrangements could have been made to take care of the peak load before we 
- constructed our districts, we would not have constructed our dikes to the eleva- 
tion we have. | 

Idaho Dikes. ‘“ We have constructed all our dikes, with the exception of 


one district, to protect our lands against the highest condition which existed in 
1894 of which, by the way, we have no actual record but which has been com- 
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puted. Our dikes have been constructed for the purpose of protecting our land 
against that condition. Therefore, any benefit which is suggested by the Power 
Company as having been conferred upon these districts 1s one In mind only; 
it is not something which benefits us because our work is already done, our 
expenditures made, and we have protected most of these districts. The most 
that can be said is that it may be lending an element of safety to our districts; 
that is all. 


Damage to Land. “ That being the case, the question which comes to us 
is one of the damage to our land which is serious during low water conditions. 
Our soil is very spongy soil; I may use that expression as conveying the idea that 
the soil will hold water as a sponge does. When the water gets in there, it takes 
a great deal of time to get it out. We constructed our drainage ditches and found 
when we had completed our construction as planned by the engineers that we did 
not have adequate interior drainage, simply because with soil of that kind we 
could not entirely get the water out. We also found that the river channel itself 
was one of our biggest aids in getting rid of that water; that the water went 
out of the districts at the low water stage through that river channel. It also 
went out by what we call our lateral ditches. 


Interior Drain Ditches. ‘Then we were required to put in interior drain 
ditches leading to the main drain laterals to take the water out. Whenever the 
water gets into that land it cannot be taken out in a short time. Our engineers 
advise us that it will be very difficult to say that the water could be pumped 
out. We also have channels, or strata, through the soil running from the river 
bank where the water comes in. I believe you gentlemen examined some of our 
dikes and you noticed a horrow pit on the inside of the dike; in other words, 
that part where the dirt was taken to construct the dike, leaving the ditch or 
borrow pit. 

“We have observed that when the water goes up to an elevation equal to 
the banks of this borrow pit it will seep through by way of the strata and — 
the soil and will flow into the borrow pit. That water does not go through on a 
sloping grade to the bottom of the borrow pit, but goes through the channel or 
straight through to the bottom of the borrow pit. We find that that condition 
exists entirely through our soil, that when the level of the river rises the 
water table in our land rises with it practically on an even grade. 


_ Effect of Low Water. “ Evidence was introduced, but I may say at this 
point that I thought it was plainly apparent that the Power Company had 
made no investigation whatsoever of this valley as to the effect of low-water 
conditions; they offered nothing and had nothing upon which we could base 
any conclusions. I would call your attention to the fact that the. United States 
Geological Survey Report, which is filed with you, contains in the appendix 
the elevations, and that there is such a great disparity between the figures pre- 
sented by the company and the United States Geological Survey that you will 
readily see the point we are making. 

“Our serious situation comes from the low water stage, and it is eoing 
to be seriously increased hy the raising of the low water level by this extra 
six feet. If that is done we will not have a point in our low lands where the 
water table will be four or six feet below the level of the water in the river: in 
other words, that low water stage will not be four feet below the level of our lands 
_ We will show you clearly that the average will be much higher than that. Our 
evidence will show that we cannot have satisfactory agricultural conditions here 
unless we can get the water table at least four feet below the surface of the 
soil. We have proved by actual experimental work in this valley that wherever — 
the water table comes up to two feet from the top we have considerable trouble. 
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In reply to a question by Mr. McCumber as to the effect of raising the water 
_ table within two feet of the surface of the land, Mr. Wilson said: ‘The land 
can be farmed, but vou do not get the benefit of your soil. The land underneath 
is water-logged; that soil has too much moisture, and with our water-table kept 
in by the river and raised it makes a saturated solution of the soil which prevents 
successful farming. I do not mean to say that you cannot raise a crop, but you 
will find that where the water table gets close to the surface so they can farm it at 
all, the lowest land produces the poorest crops, and the difference is so great as 
to be noticeable.” 

Ut McCumber. You always raise some crop but not nearly as good a 
crop! 

“Mr. Wilson. That is correct.” 

“Mr. McCumber. Where would you place the line at which it would not 
affect your crop disastrously?” 

“Mr. Wilson. Four feet.” 

“Mr. McCumber. You think if it is kept below four. feet it would not 
seriously interfere with your crops?” 

“Mr. Wilson. That is our impression from the evidence we have.” 

At a somewhat later stage Mr. McCumber asked to what extent the sluices 
would assist during the dry season, or the low water season, in taking care 
of water that was already on the land and which it was desired to get rid of. 
Mr. Wilson replied: “You realize that our interior drainage, which you call the 
sluices, is designed primarily for collecting the water from the water-sheds up in 
the hills and from the surface water which is precipitated upon our lands. Of 
course they take care, to a certain extent, of a great deal of the water that comes 
in by seepage, but the depth of the river is so great that it acts as a much 
better drainage channel to draw off that water than our ditches which stand up 
high. In other words, that river is in places 90 feet deep, and you have a ditch 
there that can draw that water out.” 


W. D. Gillis. Mr. Gillis supplemented the statement made by Mr. Wilson, 
and said that they would expect at a later hearing to put before the Commission 
figures which they believed would show clearly and conclusively serious damage 
to the citzens of Idaho in Kootenay valley arising out of the proposed works. 
This damage would result from the necessity of providing additional sluicing to 
take care of the raise of 6 feet over normal low water. “It has been stated to 
us that that possibility may in some of the districts require an additional 
expenditure by the settlers of approximately $10 per acre. . . . The evidence 
that we now possess indicates that within the two-foot level, that is that this 
raising of the six-foot normal storage will raise this water level to within two 
feet of the surface of the ground in approximately a thousand acres, in exact 
ficures 990 acres; that it will raise it to within four feet of the surface in 3,135 
acres; within six feet in 7,865 acres; within eight feet in 11,405 acres, or for 
more than half of the land now in cultivation or under these districts, assuming 
that there is a possibility that the eight-foot level is the basis of the lowest figure. 
Mr. Wilson has suggested that four feet is the danger mark. The United States 
Geological Survey has suggested that eight feet was probably the safe basis. So 
that nearly one-half of this area is likely to be, and in all probability would be, 
affected by the raising of this water level.” 

Mr, Gillis pointed out that very considerable expense and damage would 
also be involved by reason of additional hours and days of pumping because | 
of the outlet being flooded, and gravity escape of the water would not be possible. 


United States Geological Survey. In the Statement filed on behalf of the 
United States Geological Survey (Appendix I) reference is made to the appli- 
cant’s claim that “the proposed works will not have any injurious effect on any 


124 INTERNATIONAL JOINT COMMISSION 


interests in the United States or any state thereof.” It is the opinion of the 
Geological Survey that the application contains no information adequately sup- 
porting these allegations. “It is true that the plan of the application to hold 
the lake at a stage of 6 feet seems relatively modest when considered in relation 
to flood heights that have caused injury in Kootenai Valley—that is, stages of 
16 or 18 feet or more. Nevertheless, the effect of the proposed modification of 
lake levels upon the operation and maintenance of drainage districts in Idaho, 
contrary to the allegation of the company, would apparently be materially 
injurious. 

he Drainage is usually accomplished by promoting the movement of ground 
waters to lower levels and drainage ditches are constructed to conduct the surplus 
waters from wet lands to lower outlets or to pumps. Because of the relatively 
narrow valley through which it flows, the Kootenai river has in the past served 
very effectively through the long low-water season, in draining the flat marshy 
lands above Kootenai lake. The injury under the proposed modification would 
arise from the fact that in the last of the summer, when the river would naturally 
continue falling more or less uniformly until diked lands could be drained into 
it without pumping, the water level instead would be maintained at the 6-foot 
stage, actually covering some of the drainage outlets and generally making the 
drainage of the reclaimed lands into the river more difficult and expensive. This 
condition would continue in-a greater or less degree through the late summer, 
the autumn, and the first part of the winter, the extent of drawdown of the 
stored water depending on whether the natural supply was scanty or plentiful. 
The discharge of the river does not always continue falling uniformly but is 
sometimes increased by autumn storms. 

The statement adds: “In the opinion of the Geological Survey the pro- 
posed works and their operation would increase the water-logging of the diked 
lands and would place upon the owners an additional burden incident to con- 
tending with this condition. The burden would generally consist in the operation 
of the pumping plants through longer periods or at increased capacities, and in 
the extension of the systems of interior drainage ditches.” | 

Discussing safeguards in the event of the application being approved, the 
statement of the Geological Survey says: “ Property holders and residents of 
the United States affected have good reason to require that if the proposed dam 
is constructed and operated, there shall exist no possibility that it will be operated 
otherwise than as contemplated in the application. It is believed that an effective 
means for affording assurance to citizens of the United States in this regard 
would be to provide for direct supervision and control of the operation of the 
dam by an International Board agreed upon by the two countries.” 

Replying to a question by Mr. McCumber as to whether or not with water 
seeping away and remaining longer in the land, it would leave an injurious 
mineral deposit, Mr. Wilson replied: “It does not. Our agricultural conditions 
are, you may say, in the experimental stage at the present time. Our people 
were poor, they went on this land without adequate farming equipment or capital. 
They have developed wheat farming, that being a quick crop and not difficult 
to produce, but we know from experiments conducted by the state university 
and by the Government that it is only a question of a few years before this land 
if it is not interfered with and if the conditions which we have now remain wh 
be developed further. We believe that this land will be producing crops which 
will bring from $250 to $500 an acre in return. It will not be wheat land; we 
know it is not that; the soil is too rich for that.” oul) 


C. G. Paulsen. The District Engineer of the United States 
Survey explained to the Commission why in his opinion it was 
a year’s time in which to make a detailed investigation of th 
the drainage districts. 


Geological 
necessary to have 
€ ground water in 
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R. C. Crowe. Mr. Crowe, on behalf of the applicants, requested permis- 
sion to go ahead with excavation in the dry rock above and below the site of 
the dam at Granite, on the distinct understanding that the work would be done 
entirely at the applicant’s risk and irrespective of what the order of the Com- 
mission might ultimately be. 


Attorney General of Idaho. The Chairman asked the Attorney-General 
of Idaho if he saw any objection to Mr. Crowe’s request. Mr. Gillis replied: 
“T feel that we could not object under the conditions that the honourable counsel 
suggests. We do not want to obstruct any work of that character.... My 
understanding is that it is entirely without prejudice to the final decision of this 
Commission.” 

“Mr. Crowe. That is my statement and understanding, that it is entirely 
without prejudice and entirely at our risk, and we are not going to interfere 
with the control of the lake in doing it.” 


Order re Adjournment. The Commission having gone into executive 
session, the hearing was reconvened and the Chairman made the following state- 
ment in regard to the request on behalf of the State of Idaho for a year’s 
adjournment :— 

“The Commission does not feel that it would be wise to set a date with 
absolute certainty as to when we can meet again or finish our case. We hardly 
think it would be wise to set a year, and we do not think it would be wise, 
perhaps, to set three weeks; but our frame of mind is that the engineers and 
experts on seepage, or whatever they are, should get together in good faith and 
work for a little while. The Canadian Chairman and I will keep in touch with 
the situation, and, as soon as we think the thing has matured to a point where 
we can have another meeting properly and fairly for everybody, we will try to 
set a date and let you know.” 


Exhibits. <A list of the Exhibits filed in this case at the above hearing on 
behalf of the Government of Canada, the Government of the United States, the 
State of Idaho, and the West Kootenay Power and Light Co. Limited, will be 


found in Appendix N. 


Interim Report on Ground Water Studies of United States Geological 
Survey. On April 4, 1931, Dr. W. ©. Mendenhall, the Acting Director of the 
United States Geological Survey, filed with the Commission the following interim 
report:— 

“Following is a brief interim report with respect to the activities of the 
United States Geological Survey in relation to the Application of the West 
Kootenay Power and Light Company, Limited, to construct a storage dam on 
Kootenay river in the vicinity of Granite, B.C., which is now pending before 
your Commission. 

“ Analytical studies have been made of the effects of the proposed dam in 
the modification of the water levels in the lake and river above. Certain 
features of the project have been changed since the presentation of the original 
application. It would be desirable, from the standpoint of more definite under- 
standing, if a formal detailed statement of the present plan of operation were 
available. For these reasons and because the changes in the plans for the 
project since the presentation of the original formal application are quite 
material, it is suggested that it would contribute to more convenient and 
orderly consideration of the application if the West Kootenay Power and Light 
Company, Limited, would submit in formal manner a complete amended appli- 
cation covering the project and details of operation as NOW planned. 

“The foregoing statement relates to the application of the West Kootenay 
Power and Light Company, Limited, to construct a dam at the Granite site. 
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Reliable information has been received during the past few months that the 
power company is considering a scheme of development involving the construc- 
tion of a dam at the Corra Linn site, so-called, on Kootenai river, located about 
four miles below the Granite site, which may have the effect of eliminating the 
need for a dam at Granite. A change to the Corra Linn site would undoubtedly 
introduce a set of hydraulic conditions quite different from those contemplated 
in connection with the Granite development. Consequently, and in conformity 
with informal suggestion from reliable Canadian sources, the analysis of 
hydraulic conditions in the lake and river pertinent to the Granite dam and the 
proposed work at Grohman narrows has been suspended until the indicated 
uncertainties have been removed. 

“ At the hearing of the International Joint Commission at Bonners Ferry, 
Idaho, on November 6, 1929, the need for studies of ground-water conditions 
in the Kootenai flats in idaho became apparent. Extensive investigation of 
this subject was immediately undertaken by the United States Geological 
Survey. The State of Idaho and the West Kootenay Power and Light Company, 
Limited, participated in the financing of the initial stage of the investigation in 
order to get it under way as rapidly as possible. Three hundred wells have 
been drilled in the bottom lands of the valley and observations of ground-water 
levels have’ been made. Intensive study has been made of these data and of 
many other data pertinent to the problem. 

“The need for expert consideration of agricultural aspects of the problem 
led to the participation and co-operation in the investigation of the Division 
of Agricultural Engineering, Bureau of Public Roads, United States Department 
4 Agriculture. That organization has been quite active and has collected many 

ata. 

“ Excellent progress has been made in the development of information 
concerning the behavior of ground water in Kootenai valley. However, the 
problem is complex and further observation of certain factors is found to be 
quite desirable and even necessary. Consequently, plans are being made for the 
continuation of the present intensive observation and study through the coming 
summer and fall. Further opportunity for the observation of flood conditions in 
Kootenai valley is very desirable. Therefore, from the standpoint of the 
successful consummation of this investigation as it relates to the pending 
application of the West Kootenay Power and Light Company, Limited, and 
especially in view of the apparent uncertainty regarding the proposed plans for 
the construction of the Granite dam, it is suggested that a course be followed 
consistent with withholding any action which would require the utilization of 


results of this investigation until they have been adequately developed and 
organized for presentation.” 


Supplemental Response on behalf of the State of Idaho and Drainage 
Districts 1-13. On January 23, 1932, the Attorney-General of Idaho and the 
Solicitor representing the Drainage Districts 1, to 13, filed with the Commission 
a formal Statement in Response to the Application of the West Kootenay Power 
ype Spee ier Bee ln LOL gonguruct and operate certain permanent 
works In and adjacent to the channel of the Kooten 
at Granite, British Columbia. (Appendix L.) SYST aT BOTS aa 


Reply on behalf of Applicant to Supplemental Response of 
Idaho, ete. On February 29, 1932, counsel on behalf on ane Sola NpeaTed 
with the Commission the Reply of West Kootenay Power and Light Company 
Limited, to the Supplemental Response of the State of Idaho and Drainage 
Districts Numbers 1 to 13 of the County of Boundary. (Appendix M.) 
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Vill 
CORRA LINN DAM 


On December: 31, 1931, the Commission received the following telegram 
from James J. Warren, President of the West Kootenay Power and Light Com- 
pany, Limited: “ West Kootenay Power and Light Company Limited requests 
the opportunity of appearing before the International Joint Commission at the 
meeting of that Commission to be held in Montreal on Thursday the seventh day 
of January next-for the purpose of reporting on its works at Corra Linn and 
the state of the present level of the water of Kootenay lake at the international 
boundary.” 

This was the first formal intimation that the applicant proposed to change 
the site of its works on Kootenay river from Granite to Corra Linn. It will 
have been noted in the last chapter that Dr. Mendenhall in his Interim Report 
on behalf of the United States Geological Survey referred to changes in the 
plans for the applicant’s project involving the construction of a dam at Corra 
Linn about four miles below the Granite site. ’ ; 
Tt may also be noted that in the Reply of the Applicant to the Supplemental — 
Response of Idaho, the statement is made that “while the applicant’s application 
for storage rights on Kootenay lake based upon permanent work to be con- 
structed at Granite, British Columbia, was pending, it has constructed a dam 
on the Kootenay river at Corra Linn, British Columbia, which point is from 
five to: six miles below Granite and ahout nine miles below the outlet of the West 
arm of Kootenay lake.” 

It appears from these documents that a new application on behalf of the 
West Kootenay Power and Light Company in connection with the dam at 
Corra Linn overlapped the later stages of the application in connection with the — 
dam at Granite. | 


Amended Application of West Kootenay Power and Light Company, 
Limited. On February 15, 1932, there was filed with the Commission the 
Amended Application of the West Kootenay Power and Light Company for — 
approval of works at Corra Linn in the Kootenay river and for the right to 
store water in Kootenay lake. (Appendix O.) | 

The Amended Application was communicated to the Commission by the 
Under Secretary of State for External Affairs of Canada, for appropriate action. 


Objections. In a letter dated March 21, 1932, E. P. Davis & Company, of 
Vancouver, B.C., filed an objection to the Amended Application, on behalf of | 
The Alberta and British Columbia Exploration Company and the Trustee in | 
Bankruptcy of the Kootenay Valley Power and Development Company, basing 
their objection on the following grounds: “(1) That the raising of the water in 
Kootenay lake will result in damage to the property of our clients. (2) That the — 
raising of the water in Kootenay river will result in damage to the property | 
of our clients. (3) That any interference with the free flow of the waters of 
Kootenay river at high or low water will damage the property of our clients 
by interference with the natural drainage of the said property. (4) That the 
raising of the level of the waters of Kootenay river will necessitate the increas-_ 
ing of the dikes protecting our clients’ property. (5) And on such other grounds 
as on ae may inate By counsel.” ‘ 

jection was also made by W. A. Trufit, Box 992, Nels i 
letter dated March 22, 1932, on the ground that the SoS nea 
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“have a tendency to cause floods at high water period, also to isolate land on 
the north shore above Grohman creek in winter time by causing the channel 
to freeze, thus taking away our only present means of getting out.” 

On March 24, 1932, a request was received from the Attorney-General 
of Idaho for an extension of time to June 1, 1932, within which to file a State- 
ment in Response to the Amended Application. 


Approval of Applicant’s Plans by Canadian Government under Navig- 
able Waters Protection Act. There was filed with the Commission copy of an 
Order in Council of the Canadian Government dated August 26, 1932, approv- 
ng of the plans filed by the applicant company upon the conditions set out 
therein. 


Fetterly Report. There was also filed with the Commission, by the 
Dominion Water Power and Hydrometric Bureau of the Canadian Government, 
copy of a report by P. A. Fetterly, an officer of that Bureau, entitled “ Report on 
Soil Conditions in Kootenay Valley, B.C., and Idaho, U.S.A., dated February 20, 
1982”. (Appendix P.) 


Effect of Operation of Corra Linn Dam. On February 27, 1932, the 
Commission telegraphed the applicant company inquiring if the gates of the 
Corra Linn dam were being kept open, to what extent the level of the lake 
had been reduced thereby, and what was the present level. 

The same day the following reply was received:— 

“ Your wire twenty-seven Kootenay lake. Storage gates Corra Linn dam 
open to pass all water that will naturally pass out of Kootenay lake through 
Grohman narrows and have been so open since January eighth and will so 
remain open stop Level of lake at Nelson gauge reduced by February twentieth 
to elevation seventeen thirty nine point nought five or three point two four 
inches below zero Nelson gauge and said zero is average low water mark. In 
consequence of ten days thawing weather lake level has risen to elevation 
seventeen thirty-nine point two seven to-day being up about two point six inches 
from low point.” 

Congressman French. In a letter to the Commission dated May 21, 1932, 
Congressman Burton L. French transmitted complaints from the drainage inter- 
ests in Idaho to the effect that the gates in the Corra Linn dam were being 
operated in such a way as to cause anxiety in the Bonners Ferry district, par- 
ticularly in view of the fact that there was an unusual amount of snow in the 
mountains and there was already high water in the river, which might later 
develop into serious floods. | oh 

These complaints were taken up through the Dominion Water Power and 
Hydrometric Bureau and it was ascertained that the dam was being so operated 
as to insure no back-water effect on Kootenay lake, and therefore on the river 
on the Idaho side. Federal engineers of Canada kept in close touch with the 
situation, and every facility was given to the United States federal and Idaho 
engineers to satisfy themselves that the dam was being operated in accordance 
with the instructions of the Commission. 

Response of Idaho and Drainage Districts 1 to 13 to Amended Applica- 
tion. On May 8, 1933, there was filed with the Commission the Response to 
the Amended Application of the West Kootenay Power and Light Company, on 
behalf of the State of Idaho and Drainage Districts 1 to 13, in the County of 
Boundary. (Appendix Q.) 


Public hearings at Nelson, August 24-26, 1933. It had originally been 
intended to hold a public hearing in June, but in view of the death of Mr. 
McCumber and the necessity of giving his successor sufficient time to study the 
record and familiarize himself with the issues involved, it was postponed until 
August 24, when it was held in the city of Nelson, British Columbia. 

6762—93 
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Appearances. ‘The following appearances were entered :— 

J. E. Read, K.C., Ottawa, Legal Adviser, Department of External Affairs, 
representing the Canadian Government. 

J. T. Johnston, Ottawa, of the Department of the Interior, representing the 
Canadian Government and the Department of Indian Affairs, accom- 
panied by A. J. Matheson and T. M. Patterson, Ottawa, Hydraulic 
Engineers of the Dominion Government Service attached to the Depart- 
ment of the Interior. 

GC. E. Webb, Vancouver, B.C., District Engineer of the Dominion Water 
Power and Hydrometric Bureau. 

A. G. Whitehouse, Vancouver, B.C., Assistant Hydraulic Engineer of the 
same Bureau. 

W. E. Keyt, Nelson, B.C., Acting District Engineer, representing the Depart- 
ment of Public Works of Canada. 

J. C. MacDonald, Vancouver, B.C., Comptroller of Water Rights of the 
Province of British Columbia. 

J. A. Metzger, Washington, D.C., representing the State Department, United 
States Government. 

R. W. Davenport, Washington, D.C., Hydraulic Engineer, United States 
Geological Survey. 

T. R. Newell, Boise, Idaho, District Engineer, United States Geological 
Survey. 

L. T. Jessup, Bonners Ferry, Idaho, Consulting Drainage Engineer, United 
States Department of Agriculture. 

G. E. Clark, Salt Lake City, Utah, District Counsel, United States Indian 
Irrigation Service. 

L. M. Holt, Salt Lake City, Utah, Supervising Engineer, United States 
Indian Irrigation Service. 

Bert H. Miller, Boise, Idaho, Attorney General, State of Idaho. 

M. A. Thometz, Boise, Idaho, Assistant Attorney General, State of Idaho. 

R. W. Faris, Boise, Idaho, Commissioner of Reclamation, State of Idaho. 

Guy C. McGee, Bonners Ferry, Idaho, Special Deputy Commissioner of 
Reclamation, State of Idaho. 

O. C. Wilson, Bonners Ferry, Idaho, Attorney for various drainage districts 
and land owners in Boundary County, Idaho. 

J. E. Blair, Spokane, Washington, Attorney associated with Mr. Wilson. 

Patrick A. Walker, Bonners Ferry, Idaho, representing Boundary County 
and various land owners therein. 

EK. E. Sargeant, Spokane, Washington, Attorney, ‘Great Northern Railway 
Company. 


J. M. Doyle, Spokane, Washington, General Agent, Great Northern Railway 
Company. 


Fred Graham, Seattle, Washington, Agricultural Agent, Great Northern 


Railway Company. 
E. A. Dye, Spokane, Washington, Assistant Ge 1 Frei 
Noihern Rasieay Canan neral Freight Agent, Great 
J. E. Brawley, Spokane, Washington, representing th | 
ment, Great Northern Railway Gatinanes g the Operating Depart- 


R..C. Crowe, Trail, B.C., Counsel for the We 1: 
Company, Limited. Sik XO SERS Le Ligh 
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L. A. Campbell, Trail, B.C., Vice-President and General Manager, West 
Kootenay Power and Light Company, Limited. 

‘W. J. Tindale, South Slocan, B.C., Hydraulic Engineer, West Kootenay 
Power and Light Company, Limited. 

A. E. Wright, Hydraulic Engineer, West Kootenay Power and Light Com- 

_ pany, Limited. 

a rene te Agriculturist, West Kootenay Power and Light Company, 

imited. 

Sherwood Lett, representing the Alberta and British Columbia Exploration 
Company, and the Trustee in Bankruptcy of the Kootenay Valley 
Power and Development Company, Limited. 

James Anderson, Hydraulic Engineer, Kootenay Valley Power and Develop- 
ment Company, Limited. 

EK. H. Tredcroft, Hydraulic Engineer, Kootenay Valley Power and Develop- 
ment Company Limited. 

A. L. McCulloch, Creston, B.C., representing the Creston Reclamation Com- 
pany. 

Rufus Woods, member of the Columbia Basin Commission, and representing 
that Commission in the State of Washington. 

W. a Southard, Ephrate, Washington, Trustee, Columbia Development 

eague. 

J. J. Trail, Toronto, Hydraulic Engineer, representing Dr. T. H. Hogg, 


Consulting Engineer to West Kootenay Power and Light Company, 
Limited. 


Mr. Magrath. In opening the hearing the Chairman, Mr. Magrath, referred 
to the broad purposes of the Commission in the following terms: “As you know 
this Commission has been functioning for nearly a quarter of a century, and 
there have been times when I have felt that its opportunities for usefulness have 
been less than they might be because of lack of understanding on the part of 
the public in both countries of the extent and unique and highly important 
character of the work entrusted to it. 

“No one questions the desirability of a fire brigade in any modern town, 
even though fires are infrequent. Not the least important of the functions of 
this Commission is that which makes it an international agency, to remove causes 
of dispute before they develop into grave international problems. So long as 
human nature is what it is, differences are bound to arise between individuals 
or groups of people, and as there are judicial bodies to deal with differences 
within one nation so there must be machinery to adjust differences between the 
peoples of two neighbouring countries. So far as the United States and Canada 
are concerned that machinery is furnished by the International Joint Commis- 
sion, which, in addition to its more restricted powers, has authority to finally 
dispose of any issue arising between these two countries, provided it is referred 
to the Commission with the approval of the Senate of the United States and 
the Parliament of Canada. 

“It is an arresting thought, when we see in the crowded thoroughfares of 
a great cosmopolitan city like New York, people of all races and languages 
meeting and passing, adjusting themselves unconsciously to the needs of the 
multitude, living up to what one may call the doctrine of the street, that the 
same spirit of give and take applied to the mutual interests of nations would 
go a very long way towards bringing about the era of universal peace and good 
will that the world so badly needs.” 
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R. C. Crowe. In opening the case for the applicants, Mr. R. C. Crowe 
explained how and why the applicant company had changed its plans from the 
earlier site at Granite to a dam at Corra Linn. He said that the application 
was for “ storage of water in Kootenay river and Kootenay lake that will result 
in the natural level of the water at the international boundary line being some- 
what raised,” and he went on to say:— 

“We made a similar application in 1929, when our work was based on the 
idea of building a dam at Granite. A hearing was held in Bonners Ferry, 
Idaho, in November, 1929, when it was deemed advisable that further investi- 
gation should be made and further time given, and the hearing was adjourned. 
in order to give time for this investigation. | 

“About this time the Consolidated Mining and Smelting Company of 
Canada, Limited, having an international problem which was then before your 
Honourable Commission, had given an undertaking to this Commission and 
was doing everything possible to carry out this undertaking, that very large 
remedial works would be constructed at Trail, British Columbia, to give relief 
to the nuisance that was complained of—the smelter smoke of this Company 
on the Washington side of the international boundary line. The construction 
and operation of these remedial works would require a very large block of 
additional power which was not then available from the Power Company. 

“Those in charge of the Power Company’s affairs realized that it would 
take considerable time to complete the investigation itself at Bonners Ferry; 
and if they waited for this and then for the storage application to be heard, 
and if allowed, more time would be required than the Consolidated could afford 
to wait for, the Power Company then looked about to see if another power 
site was not available on the Kootenay river. After some investigation it was 
ascertained that the Corra Linn rapids could be used as an additional power 
site, and by the building of a dam there it could supply a head for this power 
plant, and it was ascertained that it was quite possible to use the same dam 
as a dam to hold the storage in Kootenay lake, should a storage application 
ever be granted. 

“The building of the Corra Linn power plant was wholly Canadian in 
purpose and effect. In itself it does not and will not raise the levels of the 
waters of the Kootenay lake or river at the international boundary line. By 
operations, such as the closing of the gates when application for storage is 
allowed, those waters could be raised. The Power Company then amended 
its application, basing its project upon Corra Linn dam instead of Granite, 
and filed its application on or about February, 1932.” 


Mr. Crowe stated that the Power Company immediately proceeded to 
prepare its engineering data and as fast as they were made ready and put 
into proper form, they were filed with the Secretaries of the Commission and 
copies supplied to the engineering representatives of the two Governments and 
Idaho, in order that all interested parties should have ample time to thoroughly 
investigate the data. 


Mr. Crowe gave the following outline of the evidence embodied in these 
statements :— 


Physical Conditions. “The Kootenay river, rising in the Rocky mountains 
of British Columbia, flows southward into Montana, westward and northerly 
through Montana to Idaho, past Bonners Ferry, and northerly from Bonners 
Ferry to the international boundary line through a flat valley that has been 
reclaimed, the owners of which are to-day represented by Mr. Wilson. After 
crossing the international boundary line the river passes through further flat 
aoeie lands in Fee erate The Creston Reclamation Company, 

imited, is represented by Mr. McCulloch and the 43 
by Mr. Lett and Mr. Anderson. Reclamation Farm project 
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“The river enters Kootenay lake at Kootenay Landing. Kootenay lake 
is a very large natural storage basin or reservoir. At Proctor the lake extends 
into what is known as the West arm. Proctor is shown on the aerial map 
that we have here and Mr. Tindale will point out the location. I may say 
that the lower mosaic shows the lands on Upper Kootenay lake and river to 
Porthill on the international boundary. 

“The waters of Kootenay lake enter the West arm at Proctor, flow down 
through various widths of channel passing Nelson and about two or three 
miles below Nelson pass through a very narrow channel called Grohman 
narrows, the control point of this waterway which results in the lake being 
formed behind it. Passing through Grohman narrows and Granite, we come 
to the Corra Linn dam and power site. Below Corra Linn dam and power 
site the West Kootenay Power and Light Company have three other power 
plants, Upper Bonnington, Lower Bonnington and South Slocan. Fifteen 
miles further on the river enters into the Columbia river. The Columbia river 
flows eighteen miles south to the international boundary line, enters the State 
of Washington and passes through to the sea. 


Power Sites. “ On the stretch of the Kootenay river between Nelson and 
Castlegar there is a drop of some 365 feet, a great deal of which has already 
been taken advantage of for the development of electricity by the Power 
Company in the four plants which I have just mentioned. In the State of 
Washington there is a very large available power head in the Columbia river 
which will be assisted by any waters reaching it from Kootenay lake. At the 
present moment there is a very large project to be undertaken by the State 
Government of Washington, assisted by the Federal Government of the United 
States, known as the Columbia Basin Project, which project is represented 
here to-day by Mr. Woods and Mr. Southard. 


Water Levels. ‘ Owing to the fact that the source of Kootenay river and 
its watershed of 19,450 square miles is very largely in the mountains of British 
Columbia, Montana and Idaho, there are created great variations seasonally in 
the amount of water flowing in the river. A great part of the precipitation 
which supplies the water is in the form of snow that accumulates in the 
mountains during the winter months, and upon the advent of warmer weather 
melts, causing flood conditions in the river and lake. 

“The period of rising levels commences about the first of April and reaches 
flood proportions in May and June. For the next six months the waters gradually 
recede, reaching low water generally during the month of February. In an 
average year, speaking more or less in generalities, at the flood peak the waters 
in Kootenay river would amount to some 107,000 c.f.s. passing a given point, 
Grohman narrows. When you come to the winter time, the very low period, you 
will get as low as 4,800 c.f.s.” 

In reply to a question by the Chairman as to the figures representing 
average high water and average low water, Mr. Crowe said :— 

“We have a record in the winter of 1930 when there was a flow of 4,100 
ef.s. In order to utilize some of that great quantity of water during the eight 
or nine months of the year when it is naturally. given to us, our plants have 
been developed to utilize 10,400 c.f.s. and to attain approximately this flow, 
extra water can be stored in Kootenay lake by, the works described in our 
application without in any way, we submit, injuring any other interested party, 


thus making it possible for the Power Company to utilize some of the surplus 
water of the summer and fall seasons for use during the low water period in the 


winter. While we can operate our plant to capacity during eight or nine months 


in the year, we will be down to half that capacity during four or five months 
in winter time. We cannot store electrical energy in the summer time and use 
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it in winter but we can store surplus water, and the objective of the application 
is that we may be allowed to store surplus water so that 1t can be run off in 
the winter time. 

“The necessity for this has become most urgent 1n consequence of the 
entrance into the fertilizer business of the Consolidated Mining and Smelting 
Company. The Consolidated Mining and Smelting Company can produce a 
certain quantity of metals and fertilizer in summer time but, having to abate 
a smoke nuisance three hundred and sixty-five days in the year, it must have a 
continuous supply of power to enable it to do that. The only power available 
in that part of the country is that of the West Kootenay Power and Light 
Company, which at present has an installed capacity, in its four plants, of 
224,000 horse-power but which is actually able to develop regularly during low 
water in winter time only 50 per cent of that capacity or 112,000 horse-power. 
Actually it has been limited to 98,000 and 96,400 horse-power as in the month 
of February in 1929 and 1930 respectively.” 

Continuing his summary of the evidence submitted on behalf of the 
applicant, Mr. Crowe said:— 


Effects of Reclamation. ‘“ Reclamation of large areas of the natural flood 

plains of the river has two definite effects. I am speaking of the reclamation 
of the lands in British Columbia from Kootenay lake up to the international 
boundary line, the Creston project, and the Reclamation Farm project, and also 
of the reclamation area from the boundary line up to Bonners Ferry. These 
two definite effects are: The increase of the flood level of the water if the river 
is deprived of a large flood plain which would enable it to spread out and lower 
its level; and a decrease in the level of the lake in the low water season, since 
the water which would have been stored upon the flood plain under natural 
conditions and have run out to the lake and river throughout succeeding months 
after the river fell, has been confined to a narrow channel and carried off 
immediately.” 
Mr. Crowe pointed out that the effect of diking in Idaho was discussed in 
the Engineering Report of March 10, 1933, filed on behalf of the applicant. In 
that report it is said: “Reclamation of these flat lands will naturally decrease 
the storage capacity for floods. It will have the effect of raising the elevation 
of the lake by reason of the reduced storage area, of raising the river elevations 
between Kootenay Landing and Bonners Ferry because of the reduced storage 
area and smaller flood channel, and of raising the water elevation and increasing 
the flow of the river at Nelson on account of the lake being higher than for 
similar floods under original conditions before reclamation of the land.” 

“We have computed,” continued Mr. Crowe, “ and shown in these reports 
the total increase in flood level from not only the reclamation of the districts in 
Idaho but of the total amount of land that can be reclaimed in British Columbia, 
that is these thirteen districts in Idaho and the diking of the Reclamation Farm 
in British Columbia. The maximum increase in the main lake elevation from 
Kootenay Landing to Nelson would be 1:17 feet. The increased flow during 
that flood period would be 8,287 c.f.s.” 

Corra Linn. Turning to the development at Corra Linn, Mr. Crowe said: 
‘““T have already stated that we built a dam at Corra Linn which can be used 
to supply a head for the development of power and which is also capable of 
creating storage in Kootenay lake if this application is allowed. Between there 
and Granite the river channel has been straightened and made more even to 
allow a greater and more even flow by taking out various bars and boulders 
and blasting out several rock corners. The distance from Corra Linn to Granite 
is five miles.... 

“The dam which has been constructed at Corra Linn to supply a head for 
the development of power can be used for that purpose without raising the level 
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of Kootenay lake or river at the boundary line. It is so constructed that if our 
application is allowed by this Commission it can be operated to provide the 
storage sought. It can be converted into a storage dam which will result in the 
level of the lake being raised at the boundary line, and that, we hope, may be 
done from September 1 to April 1. At this time of the year the river is falling 
and approaches during the winter season its lowest period. It is then that we 
wish to store up the water. 

“This dam at Corra Linn is constructed to pass over 200,000 cubic feet per 
second. Two hundred thousand cubic feet per second was the flow of the greatest 
flood of which we have any record, the flood of 1894. A dam is provided with 14 
large sluice openings with suitable gates which when all open will discharge 
200,000 cubic feet per second, when the elevation of the forebay above the dam is 
at elevation 1739-50. With the elevation of the water in the forebay of the dam 
at elevation 1745 those gates when all open will discharge 272,888 cubic feet 
per second, or, roughly, 72,000 more than the greatest flood we have on record. 

“ Confirmation of our figures of what those sluice gates and that dam will 
discharge was obtained by us during last year’s flood peak. Previous to that 
they were computed figures, but last year with the dam in operation and a 
flood in effect we were able to confirm them by absolutely actual measurement 
up to the point of that flood which was 110,000 cubic feet per second. We could 
not measure beyond that because the flood was not high enough. . 

“During last year, when there was 110,000 cubic feet per second flowing 
in the river, we required to have only eight of the fourteen gates opened. At 
the elevation that I gave the water was actually ten feet below the crest of the 
dam. It was shown last year as a fact that instead of any backwater being 
created by the dam during the flood period of 1932 there was actually a slight 
lowering of the lake from what it would have been had the dam not been in 
operation and the river improvements above the dam not carried out. The 
lowering of the lake actually effected amounted to 0-12 of a foot on May 7, 
1932, when the flow was 39,500 cubic feet per second at Nelson.... 


Grohman Narrows. “Before any further substantial or practical flood 
relief can be obtained Grohman narrows must be opened up and the channel 
enlarged, and this is a part of our present proposition. You understand that we 
propose to enlarge it by the removal of 250,000 cubic yards of material. It will 
be of interest to you to know that there have been in the past many suggestions 
that Grohman narrows should be opened up as a part of the reclamation scheme 
in Idaho and British Columbia for the same purpose of lowering the flood waters 
of the lake and river. Grohman narrows could not be opened up until a control 
dam is erected below Grohman narrows, because if you-do the water at the low 
water period will continue to pass in greater volume and protecting the interest 
of navigation on the lake would prevent it. You must have a control below 
Grohman narrows to hold the low water at a proper stage for navigation in the 
lake and river. 

“ Now, we have the dam for power purposes and will just open Grohman as 
we need it for our storage, which sets the basis for this reclamation and the basis 
that several of them speak of as being a starting point for the reclamation idea. 
This subject will be discussed by others at a later time.” 

Concluding an analysis of various figures and computations, Mr. Crowe 
said that they proved that if their application was accepted by the Commission 
and they were allowed to proceed with the works described, including the exca- 
vation of 250,000 cubic yards at Grohman narrows substantial progress would 
be made in reducing the flood levels throughout the whole of Kootenay lake 
and Kootenay river as far as Bonners Ferry, and these works would give a 
further factor of safety to the reclamation districts. 
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Kootenay Lake Storage. Mr. Crowe then proceeded to discuss in detail 
the storage of water in Kootenay lake based on Corra Linn dam and its effect 
on the lake and on the river both north and south of the international boundary. 
“The company” he said, “proposes to effect the storage by first permitting 
passage of the normal seasonal high flow in the spring and summer months and 
by vartially closing the sluice gates in the dam when the water at Nelson reaches 
a stage of approximately four feet,” and he added “ that is elevation 1,743-32 
Geodetic Survey of Canada datum, 1928, above the average low water mark. 
Then, after the thirty-first of August each year by allowing the lake to slowly 
rise until it has reached the stage on the main lake of 6 feet above the said 
average low water mark at the end of September. By control from Corra Linn 
dam the main lake would be held not higher than this elevation at any time, 
but would be drawn down during the low water months as required for power, 
or to fulfil the following conditions: The main lake elevation would not be 
higher than elevation 1,744 on the first of February; 1,742-4 on the first of 
March; and 1,740-8 on the first of April, if the storage season does not ter- 
minate before this date due to the annual flood rise.” 


T. H. Hogg Statement. Mr. J. J. Trail, Hydraulic Engineer, presented the 
following statement prepared by Dr. T. H. Hogg of the Hydro Electric Power 
Commission of Ontario, acting as Consulting Engineer to the applicants: — 

“The writer’s connection with this work commenced in January, 1932, when 
he was called in by the company to give advice during the progress of the 
studies upon which reports and statements to be prepared would be based. 
During the intervening eighteen months, he has been in constant touch with the 
work that has been going on, has received progress reports as field investigations 
and office studies have advanced, and in connection therewith has been in com- 
munication with Mr. L. A. Campbell and other officials of the company, and 
with Mr. J. T. Johnston of the Dominion Water Power and Hydrometric Bureau. 
Independent computations have been made by him, and critical examinations 
of the studies made by the company and by the officers of the Dominion Water 
Power and Hydrometric Bureau have engaged his attention from time to time 
throughout this period. The writer also visited the plants of the company on the 
Kootenay river, and made a complete examination of the river from Trail, B.C., 
to Bonners Ferry, Idaho. 


Proposals of the Company. “ The application of the company now before 
the International Joint Commission is for permission to make use of Kootenay 
lake as a storage basin during certain months of the year, in such a way as to 
benefit its power plants during low water periods without causing damage to 
other riparian interests. It is proposed that on the approach of the period of 
low flow in the fall months, a portion of the natural flow of the river shall be 
retained in Kootenay lake, raising the lake to a maximum of six feet above the 
average low water mark, this stored water to be used in the ensuing winter 
months or discharged through the dam at Corra Linn, so that the level of the 
lake will be reduced to the average low water mark at or about the end of March, 
or by the beginning of the seasonal spring rise. 

“The company has constructed at Corra Linn—ten miles downstream from 
the outlet of the lake at Nelson—a dam and power development, which are 
equipped with sluices having a capacity greatly in excess of the maximum flow of 
the Kootenay River, as indicated by the records of the past forty years. It has 
also made certain improvements in the river upstream from Corra Linn, which 
increase the capacity of the river channel, and is prepared to excavate additional 
large amounts of material at Grohman narrows, for the purpose of further in- 
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creasing the capacity of the river channel. By means of the improvements 
already made, the level of the lake during flood periods will be lowered, which 
will be beneficial to interests on the lake and on the river upstream from 
Kootenay lake, and these benefits will be appreciably increased by the improve- 
ments which it is proposed to make at Grohman narrows. 


Dam and Power House at Corra Linn. “ The Corra Linn dam and power 
plant are located on a site formerly known as Corra Linn Rapids, ten miles down- 
stream from the outlet of the lake at Nelson, B.C. The power house contains 
three vertical, Francis, single runner turbines, capable of producing 19,000 horse- 
power each under a head of 53 feet. The power house is on the right bank of the 
river adjoining the dam, which crosses the river at a slight angle to the general 
direction of flow. Immediately adjoining the power house is a bulkhead section 
of the dam, 126 feet in length, with top at elevation 1,751, folloyed by a sluice- 
way section, 658 feet long, and a gravity section, 950 feet long, with top at 
elevation 1,749. The whole of that portion of the dam situated between the 
original river banks is occupied by the sluiceway section, comprising fourteen 
sluices, each with a clear opening of 34 feet with sills at elevation 1,716. The 
sluices are closed by motor operated steel gates, 32 feet in height. Two 
travelling hoists are provided, by means of which all gates may be raised clear 
of the water surface and suspended from an overhead steel structure, if necessary, 
for flood discharge, the bottom of the gates when raised being at elevation 1,749. 
To obviate any danger of failure of the power supply used for operating the gate 
hoists, connection to all of the company’s four plants on the river is provided 
for this power supply, and arrangements have also been made for manual rais- 
ing or lowering of the gates. 

“The calculated discharging capacity of the sluices, confirmed by tests made 
during the high water period in 1932, is far in excess of the maximum flow of the 
river, as indicated by past records. Kootenay lake reached an exceptionally 
high stage in 1894; accurate records of water level and flow are not available, 
but from examinations and analyses of the many reported high water marks, it 
+s concluded that the lake reached an elevation of 1,771, and the river at Nelson 
a stage of 1,767-5. The discharge corresponding to these levels is estimated to 
have been from 200,000 to 225,000 cubic feet per second. At no time in the 
ensuing thirty-nine years did the lake reach a stage within seven feet of the high 
stage of 1894, and the maximum discharge since 1894 was slightly under 150,000 
cubic feet per second. The sluices are capable of discharging a quantity equal 
to the 1894 flood with a forebay elevation of 1,741°5, and over 300,000 cubic feet 
per second with forebay elevation of 1,748. The flood discharging capacity of the 
dam is thus very generously proportioned. : 

“The dam and power house are so arranged that they may be operated as a 
power development solely, without affecting lake levels. The arrangement of 
the sluices and their control, however, enables them to be used also as part of the 
proposed storage works, that is to say, to control lake levels. Without storage 
on the lake, the ordinary operating head at the power house is in the neighbour- 
hood of 53:5 feet, reduced during an average flood to 47 feet. It is under these 
conditions that the plant is being operated at the present time. The forebay is 
now maintained at such a level that it does not affect Kootenay lake levels. 


River Improvements. “ The length of the channel from Nelson to Corra 
Linn, as noted above, is ten miles. Under natural conditions there were a 
number of constricted sections in which the water had a high velocity and a steep 
gradient. To provide for reasonable forebay elevations at Corra Linn, without 
causing backwater upstream to the lake, over 700,000 cubic yards of rock, gravel 
and boulders were excavated at these places, six In number. 
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“ The extent of these improvements will be appreciated when it is pointed out 
that at one of the improved sections, about three-fourths of a mile upstream 
from the dam, where at low water the width was only 150 feet and where rapids 
and falls existed in nature, the improved channel, having a width of 400 feet, 
has been created by the removal of 250,000 cubic yards of rock. At each of the 
other improved sections, major obstructions to the flow have been removed. At 
Granite, five miles below Nelson, channel improvements involved the removal 
of 120,000 cubic yards of rock. 

“Investigations of lake levels during 1932 and 1933 have shown that, on 
account of these improvements, even with the forebay at Corra Linn raised to 
suitable operating levels, the level of Kootenay lake has been lowered. The 
following typical readings of water levels exemplify this:— 


Former 


Nelson Lake 
Date 1933 Elevation Discharge elevation lowering 
at Nelson (c.f.s.) for same (feet) 
discharge 

Maye 18>. . 5: APOE AE PCE Saas ee RNs ROL TTY 1, 748-19 51,400 1, 748-59 0-40 
WE Uy Le ha Re A ae a 1; 751617 74, 000 PT hbo TS 0-56 
UTC PDE RES ee UN a OR. Ree e eal Pl cea bey 1,754.44 99, 750 1, 754-98 0-54 
UFCW Liem tee Se eRe, ot Ame VE NCR dk 1, 756-99 123, 900 1, 757-78 0-79 
A AVS 0 (Si WAP hs aula ha SA la Mia A a ane ’ 1, 758-42 139 , 300 1, 759-40 0-98 


Proposed Improvements at Grohman Narrows. ‘“ At Grohman narrows, 
about two miles below Nelson, there is a constricted reach of the river having 
a fall under natural conditions of 6 to 8 feet in a distance of a mile. This 
bottle neck, through which all water discharged from Kootenay lake must 
pass, is the principal factor in determining the height to which the water level 
at Nelson must rise to allow any given quantity of water to flow down the 
river. Excavation at this section, whereby the channel would be enlarged, 
would result in lower lake levels during flood periods to the benefit of riparian 
interests on the lake and on the river upstream from the lake. 

“The company proposes that large amounts of rock, gravel and boulders 
shall be removed from the channel widening and enlarging the effective water- 
way. The quantity of material that it is proposed shall be removed, amounts 
to 250,000 cubic yards, which will increase the effective area of the channel by 
35 to 40 per cent. These increases in effective waterway, it should be noted, 
are in the most constricted section of the channel, where increases in crogs- 
sectional area will be most effective. 

“These proposed channel improvements at Grohman narrows will make 
possible a very considerable lowering of Kootenay lake in time of flood. This 
lowering of the lake surface will result in reduced water levels at the same 
time throughout the river from the lake to above Bonners Ferry, with conse- 
quent reduction in seepage into the drainage districts, and increased protection 
from flooding by failure or over-topping of dikes. 


Columbia River Power Sites. “ Attention generally has been concentrated 
on the effect of the company’s proposals upon the lake and that part of the 
river from the lake to Bonners Ferry. There are benefits of great magnitude 
accruing to other parts of each country, to which attention should also be 
given. 

“The Kootenay river, rising in Canada, crosses the international bound- 
ary to enter the State of Montana near Rexford, recrosses into Canada at 
Port Hill, and finally joins the Columbia river twenty-eight miles upstream 
from the point where the latter enters the State of Washington. Benefits of 
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immense value will accrue to power sites on the Columbia river below the 
international boundary. The storage proposals of the company, if agreed to, 
will result in appreciable increases in the flow of the Kootenay river during 
the months of December, January, February and March, and this increased 
flow will benefit not only the power sites of the West Kootenay Power Com- 
pany, but also those sites on the Columbia river downstream from the inter- 
national boundary. 

“The Columbia river from the international boundary to its mouth has 
a fall of 1,300 feet which might be largely concentrated in ten sites. Investi- 
gations have proceeded on a number of these and, I understand, it is proposed 
to proceed with power development at the first site below the boundary at 
Grand Coulee where a concentration of 355 feet is feasible. Below this, in a 
distance of 200 miles are five other sites of which one is already developed, 
the six sites having together a head of 859 feet. 

“The rule curve of the company’s storage proposals is designed to pro- 
vide, so far as possible, a constant outflow from Kootenay lake with storage 
of 9,300 cubic feet per second. The natural flows during the past years of 
record have of course fallen at times far below this. The firm power capacity 
of an hydro-electric development is determined by the minimum dependable 
- flow of the river upon which it is located. The dependable flow at all sites 
on the Columbia river will be increased by the difference between the mini- 
mum outflow of Kootenay lake under natural conditions and the outflow with 
the Kootenay lake storage proposals operating. 

“T estimate that it will be possible to increase the firm power capacity of 
the development at Grand Coulee by 140,000 horse-power by means of the 
storage scheme and that the firm power capacity of the six sites referred to 
above will be increased by over 300,000 horse-power. 

“ Attention should be drawn to the fact that the increased power from 
the augmented flow is available in those months of the year when power 
demands are greatest. Thus the benefits to sites on the Columbia river are 
of a very substantial nature. 


Summary of Results. “ Extensive field and office investigations have 
engaged the attention of a number of governmental and private organizations 
im connection with this application. Great amounts of physical data have 
been collected, and extensive calculations made, to arrive at accurate informa- 
tion on its many features. There is always a possibility, in such a case, that 
the essential issues will be obscured by the great mass of information collected 
for the purpose of giving accurate information about those issues, and for 
that purpose alone. I would therefore draw your attention to the two ques- 
tions that require an answer in order that a fair decision may be reached. 
These questions are: (1) What results may be expected from the improve- 
ments already made and those proposed in the Kootenay river from Nelson 
to Corra Linn? and (2) What results may be expected from the storage pro- 


posals of the company? 

“The answer to the first of these is found partly in the experience during 
the flood seasons of 1932 and 1933 and partly in the results of calculations. 
The records of water level on the lake in 1932 and 1933 show quite definitely 
that, due to the river improvements made, the lake surface was appreciably 
lower than for the same outflow under natural conditions. An examination 
of the conditions at Grohman narrows leads at once to the conclusion that 
excavation here will cause further lowering under flood conditions, and cal- 
culations confirm this conclusion. The lake lowering effected by the com- 


pleted and proposed improvements, were there a repetition of the flood of 1894, 
would amount to over three feet. 
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“ Manifestly, if the water surface in the lake is lowered, the water sur- 
face in the river will be lowered as one proceeds upstream to Bonners Ferry 
by amounts less than the lake lowering, but nevertheless by appreciable 
amounts. Without any doubt those flood conditions will occur at some time > 
in the future, whereby the overtopping of the dikes and flooding of the 
reclaimed lands will be prevented by the improvements. Beneficial effects 
will be realized in every year, whether dangerous flood stages are reached or 
not, the lower river levels giving protection from dike failures and reducing — 
seepage into the districts. | 

“The second question above has to do with the results of the storage — 
proposals. It should be noted that the water surface in the lake is not raised 
for storage purposes until the end of the growing season, and that the maxi- | 
mum height of the river surface at the drainage districts during the storage 
period is about five feet below the lowest level of the land, and this high level 
occurs in the winter season. By the beginning of April the lake and river | 
will be returned to natural level. Thus, in the growing season, the water level 
in the river will be unaffected by the storage proposals, and in the winter 
season the maximum levels are such as to cause no damage or inconvenience. 

“The storage proposals also pass on to the sites on the Columbia river in ~ 
the State of Washington very great advantages in years of low river flow, 
increasing the firm power capacity of the sites and increasing the number of 
kilowatt hours that may be generated in the winter months when energy is — 
in greatest demand, advantages of much greater magnitude than those accru- 
ing to the company itself at its power sites on the Kootenay river. 


Conclusion. ‘ The hydraulic studies of the proposals of the company that 
have been carried on by different agencies, all arrive, as is to be expected, at 
the same results qualitatively. The claim of the company is that the river 
improvements already carried out, and those proposed, will lower the flood 
level on Kootenay lake and on the river above the lake. This claim is con- — 
‘firmed by the results of the studies made by the company, by the Dominion ~ 
Water Power and Hydrometric Bureau, I believe too by the United States — 
Geological Survey, and also by observations during the high water period in — 
1932. 
“The quantitative results differ, of course, as all such results do when — 
carried on by independent organizations. The essential fact remains, how- — 
ever, that all agree that the lake and river levels will be lowered during 
periods of flood. This lowering will be of benefit in every year, especially in 
the event of the repetition of such high flows as occurred in 1916 and 1933.” 


W. EB Southard. Dr. Hogg’s reference to power developments on the 
Columbia river and their relationship to storage on Kootenay lake was enlarged — 
upon by Mr. W. E. Southard of Ephrata, Washington, who described the project — 
of the Grand Coulee dam. | 


J. C. MacDonald. Mr. J. C. MacDonald, Comptroller of Wat f 
British Columbia, said that the provincial aathouities vate eatin 4 Rete 
with the project of the applicants and had granted them a licence permitting — 
them to store water in Kootenay lake provided they secured the consent of the 
International Joint Commission. Referring to the Columbia river proposals 
and the possibility of them being combined with storage in British Columbia 
lakes he said that if any reasonable proposition should be brought before the 
Government of British Columbia, it was quite within the bounds of possibility 
that legislation might be had for permitting such storage. “It is the intention 
of the 78 pio ake ata he said “in so far as I understand it and can 
express it, to co-operate wi e people to th possi OT 
securing further additional power sites” e*south'tn "every poseliolen ayaa 
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J. E. Read. Mr. J. E. Read, Counsel for the Dominion Government, in. 
introducing its case said:— 

_ “The Government of Canada has always taken the position that it is 
open to any private interest to appear before the Commission and to ask for 
the authority of the Commission to carry out the works that it has in mind. So 
that in these proceedings the West Kootenay Power Company appears really in 
the nature of a private litigant, and the Canadian Government does not in any 
sense of the word appear before you as a litigant or as espousing the cause of 
the company. 

“The position that the Government has always taken in proceedings that 
are being carried forward by a private interest of this sort is that it is the — 


function of the Government to conduct such investigations and present such 


information and reports to the Commission as will assist the Commission in 
ascertaining the facts upon which it will base its judgment; and accordingly 
the Canadain Government has caused an inquiry to be made by the Dominion 
Water Power and Hydrometric Bureau into the various aspects of this case.” 

- Johnston and Grover Report. Mr. J. T. Johnston of the Dominion Water 
Power and Hydrometric Bureau, presented a joint report prepared by himself 
and Mr. N. C. Grover of the United States Geological Survey, embodying an 
pe canis analysis of the company’s proposals and their effect upon water 
evels. 


KOOTENAY LAKE AND RIVER STUDIES 


SUMMARIZATION OF HYDRAULIC STUDIES CARRIED ON BY THE UNITED STATES GEO- 
LOGICAL SURVEY AND THE DOMINION WATER POWER AND HYDROMETRIC BUREAU 
IN RESPECT TO THE APPLICATION OF THE WEST KOOTENAY POWER AND LIGHT 
COMPANY, LIMITED, TO THE INTERNATIONAL JOINT COMMISSION FOR APPROVAL 
OF STORAGE PRIVILEGES IN KOOTENAY LAKE. 


August 5, 1938. 


The purpose of the joint memorandum submitted hereunder is to present 
to the International Joint Commission a concise statement of the conclusions 
which have been reached by the engineers of the United States and Canadian 
Governments, in respect to the effect of the proposals of the West Kootenay 
Power and Light Company, Limited, upon the water levels of Kootenay lake 
and of the reach of the Kootenay river extending through Kootenay flats from 
Kootenay Landing in British Columbia to Bonners Ferry in Idaho, and in respect 


to pertinent hydraulic features connected therewith. 


Historical. At the hearing dated November 6, 1929, held at Bonners Ferry, 
Idaho, by the International Joint Commission in connection with the application 
of the West Kootenay Power and Light Company, Limited, for permission to 
construct and operate certain permanent works in and adjacent to the channel 
of the Kootenay river for storage purposes, an understanding was reached with 
the Commission that the officers of the United States Geological Survey and 
of the Dominion Water Power and Hydrometric Bureau, should collaborate 
in studying the hydraulic features of the company’s proposals in so far as these 
would affect the water levels at and to the south of the international boundary, 
with a view to, if possible, reaching an agreement as to such effects. 

In accordance with this understanding, arrangements were made for the 
mutual exchange between the two organizations, of all the hydraulic records 
and other pertinent physical data secured on either side of the boundary within 


the river reach in question. Arrangements were also made for the free inspection 


at any time of the river reach in either country by the governmental officials of 


- the other. 
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At the hearing also, the West Kootenay Power and Light Company, Lim~ 
ited, advised that all records and engineering data secured or developed by the 
company’s officers and engineers would be made freely available to the govern- 
mental engineers on both sides of the boundary. 

Access to the company’s Corra Linn plant and to the drainage districts was 
available at all times to both Canadian and United States engineers. 

Following the understanding reached at the hearing, the undersigned (Mr. 
N. C. Grover, Chief Hydraulic Engineer, United States Geological Survey, and 
Mr. J. T. Johnston, Director, Dominion Water Power and Hydrometric Bureau), 
have proceeded with a study of the hydraulic features of the company’s proposals 
in so far as these affect international waters. This included a study of the 
river reach from the Corra Linn dam, B.C., to Bonners Ferry in Idaho, a distance 
of some 134 miles. The computations in Mr. Grover’s office have been the 
responsibility of Mr. R. W. Davenport, and in Mr. Johnston’s office, of Mr. 
A. J. Matheson and Mr. T. M. Patterson. The field studies in the United States 
were the responsibility of Mr. C. G. Paulsen and later Mr. T. R. Newell of the 
United States Geological Survey, and in Canada of Mr. C. E. Webb, District 
Chief Engineer of the Dominion Water Power and Hydrometric Bureau in 
British Columbia. 

As the hydraulic studies progressed on either side of the line, copies of the 
conclusions, together with supporting base data and computations, were 
exchanged, in order that each office should be at all times apprised of the pro- 
gress made and of the conclusions being reached in the other office. The col- 
laboration was in all respects and at all times highly effective and mutually 
satisfactory. The various studies and computations made by the applicant 
company were also made available to both governmental offices, promptly and 
with the utmost detail that could have been desired. 

In proceeding with the studies, the hydraulic conditions were considered 
and analyzed as they obtained prior to the initiation of any operations on the 
part of the company, as they obtain under existing conditions with certain 
excavation completed in the Corra Linn-Granite reach, and as they will obtain 
following the company’s proposed excavation of 250,000 cubic yards of material 
in and immediately below the Grohman narrows. 

While—as was to be expected, in such intricate hydraulic computations ‘as 
were involved in the analysis of the problem—differences in detail developed in 
respect to the weight to be given to certain hydraulic factors and in the details 
of computations, nevertheless the final results of the computations made at 
Washington and Ottawa, respectively, show very reasonable agreement in most 
of the essential conclusions which have been reached for presentation to the 
Commission. 

The details of the analyses made in Ottawa are being filed with the 
Commission separately for record purposes. There is also being filed by Mr 
Johnston a summary of the above mentioned analyses, together with comments 
upon the hydraulic features of the company’s proposals. 

All base data of the United States Geological Survey are being filed with 
the Commission separately for record purposes. There is also being filed a 
statement by Mr. Davenport in which important aspects of the company’s 
proposals are discussed and also in which are presented the river level data on 
which the ground water and agricultural analyses are based. The latter state- 
ment may duplicate to a slight degree the conclusions herein. 

The conclusions reached as a result of the studies follow: — 


The Discharge Capacity of the Dam and Power House. With , 
to the discharging capacity of the dam and power house:— Rem ti 

It is agreed that the Corra Linn dam has been constructed with a discharging 
capacity which, when all sluices are open and the power house operating, will 
permit the passage of well over 300,000 cubic feet per second before the forebay 
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level reaches the crest of the long gravity section of the dam at elevation 1749-0. 
This provides a very large factor of safety for future floods—the maximum 
known flood on record being estimated at not to exceed 225,000 cubic feet per 
second, occurring in 1894. 

It is furthermore agreed that if Grohman narrows is improved as proposed 
by the excavation of 250,000 cubic yards, the discharging capacity of the dam 
is sufficient, if properly regulated and controlled, to permit the drawing down 
of the water levels on Kootenay lake and in the river reach extending upstream 
to Bonners Ferry to an elevation well below the elevations which would obtain 
under natural conditions. 


Effect of the Project Upon Upstream Water Levels Under High Water 
Conditions. With respect to the effect of the company’s project upon upstream 
water levels: — | 

It is agreed that, with the excavation which has been completed by the 
company to date in the reach of the river from Corra Linn dam upstream to 
Granite, and assuming the efficient control of the discharge through the Corra 
Linn dam, the Kootenay lake levels can be materially lowered during high water 
conditions. The lake stage for an extreme outlet discharge of 225,000 cubic feet 
per second would be lowered, approximately 1:0 foot according to the United 
States computation and 1-8 feet according to the Canadian computation. 

It is agreed that, with an additional excavation of 250,000 cubic yards at 
Grohman, and still assuming efficient control of the discharge through Corra 
Linn dam, Kootenay lake levels would be further lowered. The lake stage for 
an extreme outlet discharge of 225,000 cubic feet per second would be lowered 
a total amount of 2-7 feet according to the United States computation and 
4-05 feet according to the Canadian computation. 

It is also agreed that with the excavation of 250,000 cubic yards at Grohman 
narrows, and assuming proper control of the Corra Linn dam, the water levels 
in the reach of the river extending through Kootenay Flats from Kootenay 
Landing in British Columbia to Bonners Ferry in Idaho, would be beneficially 
lowered during high water—the amount of the lowering decreasing progressively 
upstream from the lake and disappearing ordinarily at some point above Bonners 
Ferry. 

Moreover, the effectiveness of a given lowering of the lake in producing 
lowering of the river upstream will vary with the flows through the flats, being 
ereater for smaller flows and less for greater flows. The lowering of the lake 
is determined by consideration of both the outlet discharge capacity and the 
supply of water entering the lake, and by reason of the function of lake storage 
in adjusting between lake inflow and lake outflow, the lowering of the lake will 
be less relatively when the inflow exceeds the outflow and more relatively, when 
the outflow exceeds the inflow. 

It may be explained that the relationship of the flows through these two 
reaches of Kootenay river above and below the lake, varies greatly at different 
seasons and in different years. The area of the drainage basin above Bonners 
Ferry is 73 per cent of that at Nelson and the records of runoff indicate that 
the average flow at the former point is 50 to 60 per cent of that at the latter 
point. There are of course rather wide departures from the latter ratio in the 
flows on different days or periods of the year. Records show a flow past Nelson 
of 60,300 cubic feet per second occurring on July 20, 1928, while on the same 
date the flow past Bonners Ferry registered as low as 21,900 cubic feet per 
second or 36 per cent of the former. On the other hand, there is on record a 
flow of 20,700 cubic feet per second, past Nelson, while on the same date the 
flow past Bonners Ferry was 35,000 cubic feet per second, or 169 per cent. of 
the former. ates : bebo! 
In illustration of the conditions producing such variation of relationship it 
is conceivable that, with the lake at a high stage and a correspondingly high 

6762—10 hy 


146 INTERNATIONAL JOINT COMMISSION 


flow past Nelson, a sudden spell of cold weather might drastically curtail the 
inflow above Bonners Ferry, and consequently, the flow in the river past that 
point. This condition is suited to maximum effectiveness of lake lowerings 1n 
producing lowerings of water levels in the river above the lake. On the other 
hand it is conceivable that, with the lake at a low level and a correspondingly 
low discharge at Nelson, a sudden period of high temperatures accompanied by 
rain might be productive of excessive inflows in the upper watershed which 
would produce very high flows at Bonners Ferry, while the discharge in the river 
below Nelson—governed as it largely would be by the lake level—would still be 
comparatively low. This condition is suited to minimum effectiveness of lake 
lowerings in producing lowerings of water levels in the river above the lake. 

These variations of combinations of flow and storage factors make it 
difficult to place on record in simple form the exact amount of lowering of water 
levels between Kootenay lake and Bonners Ferry which is to be anticipated 
under all conditions as a result of the proposed Grohman excavation. 

However, in the studies which have been made, various combinations have 
been considered, assuming regulation of the Corra Linn dam to produce the 
ereatest possible lowering of lake levels. The United States computations have 
assumed that all sluice gates would be open between April 1 and about 
September 1 when storage operation would begin. The Canadian computations 
have assumed that a sufficient number of sluice gates will be open to provide 
free discharge past Nelson in each year from the commencement of the spring 
rise to the date upon which the lake surface falls to elevation 1743-83 in the 
autumn. These studies warrant the following conclusions:— 

(a) That the excavation of 250,000 cubic yards at Grohman narrows will 
have a substantially beneficial effect in lowering the water levels throughout the 
Kootenay Flats reach. 

(b) The Canadian computations show that the amount of this lowering 
will vary from 1 to 4 feet depending upon the relationship of the flow through 
the flats to the elevation of Kootenay lake, or, under free discharge, to the flow 
through the Kootenay river below Nelson. 

The United States computations show that under the combinations of factors 
conceived as likely to occur at times of large floods, the lowering in Idaho would 
vary from 1 to 2 feet, such lowering being approximately 1-50 to 2-00 feet at 
Port Hill and 1-00 to 1-50 feet at Bonners Ferry. 

(c) That properly planned additional excavation at the control points in 
the lake outlet (i.e. over.and above the 250,000 cubic yards) would be conducive 
to a further beneficial lowering of the water levels in the Kootenay Flats reach 
by an amount proportional in some reduced measure to the amount of further 
excavation undertaken. 


Effect of Company’s Proposals on Water Levels During Storage and 
Draw-off Period. The company’s proposals call for a maximum 6 feet of 
storage above the average low water mark on Kootenay lake, at Nelson, B.C.1 

During the rising stage, the company proposes to open the sluice gates of the 
Corra Linn dam to allow all water to pass through the dam that would then be 
naturally flowing out of Kootenay lake, including the additional flow made 
possible by the excavation in the river above, or in other words to discharge the 
full capacity of the proposed enlarged channel. : 

The company proposes to effect the storage by first permitting the passage 
of the normal seasonal high flow in the spring and summer months and by 
partially closing the sluice gates in the Corra Linn dam when the water in 
Kootenay lake at Nelson reaches a stage approximately 4 feet (i.e. elevation 
Meer ee asta peeee Ie alatn, wade tasstanitins ches Borce, io ee 
States Geological Survey and the Dominion Water Power and Hydrometric Bureau are in 
agreement—as is evident from their respective computations—that the Company is asking for 


a maximum storage elevation of 1,745-32 on the main lake. This elevation is si 
the average low water mark (elevation 1,739-32) at Nelson, B.C, id, Six /LaebuaieY 
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1,743-32 Geodetic Survey of Canada Datum, 1928) above the average low water 
mark and then, after the 31st of August each year, to allow the lake to slowly 
rise until it has reached a stage on the main lake of 6 feet above the said average 
low water mark at the end of September (i.e. to elevation 1,745°32). 

The company proposes that the storage should at no time be increased above 
the said elevation 1,745-32. If it is in the interest of the company to do so in 
connection with the storage regulation, as it might be for example in a vear of 
plentiful supply, the water level on the lake may be carried at that elevation 
throughout the months of October, November and December. The Company 
may hold the water at that elevation to the 7th of January in each year and the 
lake level would be gradually reduced throughout the succeeding months to 
about the end of March. The main lake elevation shall not, under the Com- 
pany’s proposals, exceed elevation 1,744 on the first of February, elevation 
1,742-4 on the first of March, and elevation 1,740-8 on the first of April if a rise 
in river flow in late March does not prevent. 

A careful analysis of the backwater effects resulting from the company’s 
proposals, throughout the Kootenay flats reach was made in the respective 
offices of the undersigned—the Canadian and the United States computations 
being based upon somewhat different premises which tend to produce different 
results. 

The Canadian computations were based on the computed actual supply to 
Kootenay lake for each storage season and on the assumption that the com- 
pany would follow the storage program laid down on its drawing No. F-289, Le. 
they were made with a view to providing 9,300 cubic feet per second to the com- 
pany’s power plants, in so far as possible, while keeping within the upper and 
lower storage limits shown on said drawing. These computations do not show 
what the effects would be, in the event that the applicant should find it expedient 
in any or most years to hold storage at the maximum stage so as to supplement 
the natural flow of the late winter as much as possible. 

The United States computations were made on the assumption that the lake 
in any and most years may be held at the maximum limit of storage shown on 
drawing No. D-16 (later superseded by drawing No. F-239) throughout the 
entire storage period, and as is indicated to be the purpose of the company by the 
data in its drawings No. F-248 and Nos. 8-89, S-90 and 8-91. This called for 
the holding of the lake at 6 feet above the low water mark (i.e. at elevation 
1,745-32) from the 1st of October to about the 7th January each year, and 
thereafter drawing the lake down uniformly until the commencement of the 
spring inflow. These latter computations do not take into account a hypothetical 
system of storage regulation to maintain certain flows, but assume that the com- 
pany may at any and most times exercise the right of storage to the full limit 
specified in the application. . 

The results of the Canadian computations are recorded in table No. 1. 

From this table the average backwater on Kootenay lake, at the interna- 
tional boundary, at Copeland, and at Bonners Ferry are recorded as follows:— 

The average increased depth on Kootenay lake for the month of September 
will be 1-22 feet; for October, 2-80 feet; for November, 3°50 feet; for December, 
4-17 feet; for January, 3°86 feet; for February, 2-73 feet; and for March, 
1-04 feet (19 year means). 

The average increased depth at the international boundary, for September 
will be 1-40 feet; for October, 2°81 feet; for November, 3-20 feet; for December, 
3-65 feet; for January, 3-66 feet; for February, 2-69 feet; and for March, 1-02 
feet (7 year means). 

t fa average eee depth at Copeland for September will be 1-34 feet; 
for October, 2:55 feet; for November, 2°86 feet; for December, 3°57 feet; for 
January, 3°53 feet; for February, 2-60 feet; and for March, 0-94 feet (7 year 
means). 

6762—104 
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The average increased depth at Bonners Ferry for September will be 1°53 
feet; for October, 3-30 feet; for November, 3°31 feet; for December, 3°78 feet; for 
January, 3:50 feet; for February, 2-22 feet; and for March, 0-74 feet (3 year 
means). 

The average increased depth above the observed level for the seven month 

period would have been at Copeland, 3-17 feet in 1930-31 and 2:42 feet in 
1931-32, and at Bonners Ferry 2-88 feet in 1930-31 and 2-17 feet in 1931-32. 
. The results of the United States computations are furnished with the state- 
ment of Mr. Davenport as previously noted. They show results for Kootenay 
lake, Port Hill (the international boundary), Copeland, Klockmann, and 
Bonners Ferry. The average backwater at Copeland and Bonners Ferry by 
months from September to March, inclusive for the years 1928 to 1932 is shown 
in table No. 2. The average backwater at Copeland and Bonners Ferry for the 
period is recorded as follows:— 

The average increased depth above the natural level at Copeland for 
September would have been 2-14 feet; for October, 3-84 feet; for November, 
4-60 feet; for December, 5-20 feet; for January, 5-07 feet; for February, 3°72 
feet; and for March, 1-64 feet. 

The average increased depth above the natural level at Bonners Ferry for 
September would have been 1-98 feet; for October, 3-54 feet; for November, 4°22 
feet; for December, 4-84 feet; for January, 4:70 feet; for February, 3-32 feet; 
and for March, 1-41 feet. 

The average increased depth above the observed level for the seven-month 
period would have been at Copeland, 3-84 feet in 1930-31 and 3-07 feet in 
1931-32; and at Bonners Ferry 3-56 feet in 1930-31 and 2-79 feet in 1931-382. 


As noted at an earlier stage in this memorandum the major portions of the 
differences in the results of the studies undertaken in the two offices are caused 
by the difference in the respective premises adopted. The Canadian computa- 
tions are based upon the use of only so much storage in any season as is neces- 
sary to maintain the regulated flow required by the company in accordance with 
the program, as limited by storage lines Nos. 1 and 2 as laid down on its 
drawing No. D-16 (later superseded by drawing No. F-239) submitted to the 
International Joint Commission in support of its application. The United 
States computations are based on holding the lake at the highest permissible ele- 
vations throughout the storage season as shown by storage line No. 2 of drawing 
No. D-16 (later superseded by Drawing No. F-239). 

Observations of ground water levels in the flats in Idaho were made by the 
United States Geological Survey through the low-water seasons of 1930-31 and 
1931-32. Therefore the differences in results arising from this difference in 
premises become of interest in connection with studies of these seasons. In the 
following table is a comparison of the results obtained by the engineers of the 
Canadian and United States Governments as given in the above statements:— 


TABLE NO. 3.—AVERAGE INCREASED DEPTHS DURING THE LOW-WATER SEASONS 
SEPTEMBER TO MARCH OF 1930-31 AND 1931-32 


; Copeland . Bonners Ferry 
Low-water season ee eee en eee eee ee es ee ee 
United Differ- — 


United Differ- 
Canada Vee ae Canada Stakes ee 
DORG a hPa IS shay © ony 3:17 3°84 0-67 2-88 3:56 0-68 
Lig EA eet eae ed en re a 2-42 i 3°07 0-65 vei 2-79 0-62 


Nore:— Depths for 1931-32 are above observed levels. 
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The average difference in the results in the seasons considered is approxi- 
mately 0-65 foot, and this is attributed in large measure to the differences in 
premises above referred to. 


Actual Conditions Resulting from the First Closure of the Corra Linn 
Dam in 1931. With respect to the actual effect on the levels of Kootenay lake 
and at the international boundary following the partial closure of the Corra Linn 
dam on October 11, 1931:— 


It is agreed that following the partial closing of the gates, storage began to 
accumulate on the lake on or about October 14, reaching a maximum depth of 
practically 2 feet on December 16 to 18. (The United States computations show 
depths of 2 feet or slightly in excess thereof for about 15 days.) This storage 
on the lake caused a maximum rise in the neighbourhood of 1-7 feet Canadian 
result, and in the neighbourhood of 2-0 feet, United States result at Port Hill at 
the international boundary, and an average mean rise in the neighbourhood of 
1-6 feet Canadian result and 1-9 feet United States result during the month of 
December. 

It is agreed that following the opening of the Corra Linn dam on January 8 
to allow free discharge, the stored water was completely withdrawn and the lake 
returned to its natural level not later and possibly a little earlier than March 23 
—well before the spring inflow. 


Effect of Diking on the Levels of Kootenay Lake and the Discharge 
Therefrom. With respect to the effect on the levels of Kootenay lake and on 
the discharge therefrom due to the diking of Drainage Districts Nos. 1 to 12, 
inclusive :— 

It is agreed that the diking in question caused a raising of the water levels 
in Kootenay lake of probably not to exceed 0-15 foot at the peak of the 1932 
flood. This raising would decrease progressively upstream and probably would 
be less than 0-1 foot at the international boundary. 

It is agreed that since the discharge from the lake varies with the lake levels, 
the discharge would be increased or decreased proportionately with the lake levels 
as these were affected by the diking. This would have increased the discharge 
from the lake less than 1 per cent at the time of the 1932 peak. 

Taking as an example the year 1916, a year of very high supply, and assum- 
ing that the above-named districts would have been successfully reclaimed from 
flooding and that the original lake outlet capacity applied, it was found in the 
Canadian computations that starting on 8th May there would have been a rise 
in lake levels, increasing to 0-64 foot on the 25th June, the lake returning to its 
natural elevation on the 13th September. This would have increased the dis- 
charge from the lake by 3-3 per cent at the time of the 1916 peak. 

While daily records of the level of Kootenay lake throughout the high water 
of 1894 (the highest flood on record, when Kootenay lake rose 8 feet higher than 
in 1916) are not available, nevertheless, tentative computations made by the 
Dominion Water Power and Hydrometric Bureau, based on such data as there 
are available indicate that the loss in storage area due to the reclamation of 
Drainage Districts Nos. 1 to 12 in Idaho would have resulted in an increase in. 
lake level very considerably greater than the 0-64 foot of 1916 (possibly totalling 
to 14 feet). The results in this and the next preceding paragraphs assume that 
the Idaho dikes would be raised to withstand flood waters like those of 1916 and 
1894, which of course is not the present condition. 


J. T. JOHNSTON, . N. C. Grover, 
Director, Dominion Water Power Chief Hydraulic Engineer, 
and Hydrometric Bureau. United States Geological 


Survey. 
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TABLE NO. 1.-RESULTS OF CANADIAN COMPUTATIONS OF BACKWATER EFFECT OF 
SPE PROPOSALS OF THE WEST KOOTENAY POWER AND LIGHT COMPANY, 
LTD. 


Summary of Maximum, Minimum and Mean Monthly Storage Depths on Kootenay Lake during the Nineteen 
Storage Seasons, 1913 to 1932 


—— Sept. Oct. Nov. Dec. Jan. Feb. March 
Maximum depths............ 2-15 4-01 5-09 biod 4-74 3°36 2-03 
Minimum et Le aT RR “Nes 0-00 0-00 0-00. 1-41 2-51 1-34 0-01 
Mean pam Neen Pen Cae 1-22 2-80 3-50 4-17 3°86 Delo 1-04 


ce iE hs 8 IN ET a SE en ec SEE EN 


Summary of Maximum, Minimum and Mean Monthly Storage Depths on the Kootenay River at Port 
Hill on the International Boundary during the Seven Storage Seasons, 1925 to 1932 


See eee ee eee ee ee ee 0 eee 


ae Sept. Oct. Nov. Dec. Jan. Feb. March 
Maximum depths............ 1-93 3-79 4-84 5-04 4-71 2-99 1-43 
Minimum et De a ag Ua 0-00 0-00 0-00 1-18 2-15 1-72 0-21 
Mean Seine Abe. 5 bis jattys 1-40 2-81 3-20 3-65 3:66 2-69 1-02 


em 


Summary of Maximum, Minimum and Mean Monthly Storage Depths on the Kootenay River at Copeland 
during the Seven Storage Seasons 1925 to 1932 


—. Sept Oct Nov Dec. Jan Feb March 
Maximuin depths: .o3 cs. suis. 1-90 3:67 4-30 4-91 4-50 2-87 1-33 
Minimum TAR ICR UAL. Wate ot 0-00 0-00 0-00 1-16 2-01 1-67 0-17 
Mean yb Wade A 1-34 2-55 2-86 3°57 3°53 2-60 0-94 


Summary of Maximum, Minimum and Mean Monthly Storage Depths on the Kootenay River at Bonners 
Ferry during the Three Storage Seasons 1929 to 1932 


12: Sept Oct Nov Dec. Jan Feb March 
Maximum depths............ 1-69 3°42 3-90 4-44 4-04 2-51 1-08 
Minimum CART Me Ah SER eee 1-33 3°19 2:74 2°57 2-63 2-03 0-12 
Mean Lied hen hs vam eet e 1-53 3:30 3°31 3°78 3:50 2-22 0-74 


Nore:—The above means include results for 1931-32 for depths above the recorded levels, not the 
estimated natural levels. 


TABLE NO. 2.—RESULTS OF UNITED STATES COMPUTATIONS 
SumMary of Mean Monthly Storage Depths on Kootenay River at Copeland, 1929-1932 


Year Sept. Oct. Nov. Dec. Jan. Feb. March 
po as RES aR eh daal 1-96 3-00 3°80 4-65 4-80 3-70 1-90 
LST Se Tn bat os UE fae le a 2-30 4-25 5°15 5:55 5-25 3°72 1-83 
RU be Meee ees. sa ho ends 1-88 3-90 4-70 5-35 5-37 3°65 2-00 
PR reser ae a aii take bles alesg tand somemenié 2-41 4-20 4°75 5-25 4-85 3:80 0-82 
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Summary of Mean Monthly Storage Depths on Kootenay River at Bonners Ferry, 1929-32 


Year Sept. Oct. Nov. Dee. Jan. Feb. March 
Pca coe AOU PEN, age, 1-70. - ote 3-40 4.25 4-30 3-30 1-60 
W030 23 0 rie Hatt. eet aan di: 2-20 3-90 4-90 5-20 5-00 3°30 1-60 
OR Oil wae mete cae five aus coeds 1-80 3°60 4-30 5-00 5-00 3:40 1-80 
TUG Oa soe. cc he heres 2-20 3°90 4-30 4-90 4-50 3:30 0-65 
NCSA eT ay Bes 1-98 3°54 4-22 4-84 4-70 3-32 1-41 


Norre.—The above results for 1931-32 are for depths above the estimated natural levels. 


A. J. Matheson. The Senior Hydraulic Engineer of the Dominion Water 
Power and Hydrometric Bureau, made a statement supplementing the hydraulic 
studies embodied in the foregoing Joint Report, with particular reference to 
flood conditions in 1933. There was filed with the Commission at the same time 
a Memorandum of Mr. C. E. Webb, District Engineer of the Dominion Water 
Power and Hydrometric Bureau, together with a series of photographs illustrating 
high water conditions along the Kootenay river. 


J. T. Johnston. Mr. Johnston filed a report embodying the substance of 
previous investigations relating to the development of the river, described as 
“ A review of the More Important of the Many Investigations made by United 
States and Canadian Engineers, representing United States and Canadian 
Interests, Public and Private, including the United States Federal Government, 
the State of Idaho and the Province of British Columbia, who have made Field 
Studies into the Problem.” ‘This review, according to Mr. Johnston, “ shows that 
these engineers had recommended, as one of the essential factors to successful 
reclamation, enlargement of the outlet of Kootenay lake. Several of these 
engineers have further recommended the construction of control works in the 
outlet to regulate the low-water levels.” ‘The investigations reviewed were those 
of A. S. Farwell in 1883, W. A. Baillie-Grohman in 1886, Otto Weile in 1905, 
H. F. Meurling in 1912, L. A. Jones and C. E. Ramser in 1915-16, W. G. Sloan 
in 1921, W. G. Swendsen and H. A. Cleveland in 1922, and Major John 8. 
Butler in 1931. 


International Considerations. Mr. Johnston in concluding his presenta- 
tion said:— 

“ Before leaving this matter there is one other point that I meant to cover. 
In submitting this review of earlier investigations it is necessary to bring to the 
attention of the Commission the aspect of the larger international considerations 
which are involved in the problem now before the Commission. In making this 
review of past studies we gave consideration to the entire watershed and the 
marked international character of the river became very apparent. While the 
Commission has before it, at the present time, a specific problem—or rather two 
specific problems, having in mind the application in respect to the rehabilitation 
of the “ Reclamation Farm ” which comes on for hearing on the 26th—there is 
before the two countries the much larger problem of securing the best utilization 
of the waters of the Kootenay and Columbia rivers in the common interest of 
the United States and Canada. _ 

“The Boundary Waters Treaty of 1909 was designed to insure the construc- 
tive utilization in the best and in the mutual interests of the High Contracting 
Parties of boundary waters and waters flowing across the boundary. The Treaty 
set up in the International Joint Commission the necessary machinery to realize 


this objective. 
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_ “The Kootenay river is probably the most outstanding example of an inter- 
national stream along the entire boundary. It has its source in the eastern ranges 
of the Rocky mountains in Canada, flows south entering the United States at 
Newgate and for a distance of some 140 miles passes through the states of 
Montana and Idaho, re-entering Canada at Port Hill, flowing through Kootenay 
lake and entering the Columbia river which in turn recrosses the boundary and 
finds its way to the Pacific ocean through the state of Washington. All told, up 
to the point where the combined flow finally enters the United States, there has 
been collected the run-off from some 31,000 square miles in Canada and some 
30,000 square miles in the United States. 

“Tn order that the United States and Canada may realize the development 
of the full resources of this international river system, it is essential that there 
should be the fullest possible measure of mutual co-operation at all points. Any 
other policy can only prove mutually hurtful. Under the Boundary Waters 
Treaty, the High Contracting Parties have set up the necessary instrument to 
achieve this mutual co-operation. 

“In the past several questions have arisen of an international character. 
One of these is the very important matter of diverting the water from the Upper 
Kootenay into the Upper Columbia. Another proposal which did not develop 
was the diversion of the Pend d’Oreille for the irrigation of the Columbia Basin 
project. That did not materialize because of opposition from different sections. 
At the present time there are two problems before the Commission. ‘There are 
quite a number of difficult problems in connection with this watershed. It has 
been brought out that the storage of Kootenay lake is of substantial benefit to 
the development of power in the country to the south and further west. There 
are further natural reservoirs in Canada, and it is reasonably clear that some 
day there will be many power dams in the Lower Columbia river. There are 
many international features in relation to this watershed which will require the 
adjudication of this Commission, and, in the consideration of this present matter, 
I think it is very desirable to keep the general picture before our eyes and also 
to keep in mind the fact that mutual co-operation is necessary to secure the 
utmost mutual use of the resources of the watershed.” 


Power Benefits. Asked as to the potential benefit of the additional water 
proposed to be stored in Kootenay lake to the power resources of the Kootenay 
and Columbia rivers in Canada and the United States, Mr. Johnston said:— 

“ I have given consideration to it, but not in any intensive way. The gen- 
eral facts are readily apparent and readily understood. 

“On the Kootenay river below Kootenay lake there are four developed 
power sites and one undeveloped site, making a total developed and develop- 
able head of 348 feet in Canada. The Kootenay river enters the Columbia river 
a short distance before the latter crosses the international boundary and enters 
the United States. 

“On the Columbia river there is, according to United States Governmental 
reports, an available developable head of 1,300 feet in the United States. Of 
this head there is already developed some 50 feet at the Rock Island plant 
below Wenatchee, and there is being placed under way the development of some 
355 feet at the Grand Coulee site by the Federal and State Governments in 
connection with the Columbia Basin Project. 

“The beneficial value of the water stored in Kootenay lake will be avail- 
able to Canada and the United States in proportion to the ratio of the respective 
heads in either country, i.e., the benefit to the United States would be nearly 
four times the benefit to Canada. It may be added that this benefit value to 
the United States is made available at no cost to that country.” 
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Meek and Dawson Report. Mr. C. E. Webb filed with the Commission a 
report and accompanying volume of charts prepared by V. Meek and 8. G. 
Dawson of the Dominion Water Power and Hydrometric Bureau embodying 
Ground Water Studies in Kootenay Flats. Mr. Webb explained that as a result 
of the request of the United States representatives that time should be allowed 
to study the effect of the storage proposals on ground water levels in the Kootenay 
Flats in Idaho, a series of three hundred wells were drilled at selected spots in 
the various districts south of the international boundary and a continuous record 
of the water table elevations in these wells was maintained, from the beginning 
of 1930 by the United States Geological Survey. The study prepared by Messrs. 
Meek and Dawson was for the purpose of determining the relationship existing 
between the ground water table of the drainage districts as indicated by the 
well records, and the adjacent water level in Kootenay river. 

The report concludes with the following statements :— 


“The following summary conclusions are drawn from the above studies of 
the water elevations of the wells in the cross-sections representative of each 
district in relation to the variations in river level, ground surface elevations, 
classes of subsoil and climatic conditions. 

“The observation of the ground water elevations in the Kootenay valley, 
Idaho, from January, 1930, to September, 1932, covers a favourable period for 
studying the reactions of the water table under different climatic conditions 
and wide variations of river level. For two years prior to the observation period 
the seasons were reported dry with a deficiency of precipitation, resulting in 
subnormal seepage from the foothills and lower river levels. This condition 
continued to the fall of 1931 when it was practically reversed by a period of 
abnormal precipitation, resulting in almost flood conditions prevailing in the 
river during June, 1932. 

“For the purposes of this study, the soils in Kootenay valley may be 
placed in two classes, the porous sandy soils, and the non-porous clay or peat 
soils. Invariably the land adjacent to the Kootenay river is composed of the 
porous sandy soils through which water may percolate more or less freely, while 
the land distant from the river and nearer the foothills consists of the clay 
subsoils through which the ground water movement is retarded. 

“ Tt will be noted from the cross-section of the valley plotted on each chart 
that the ground surface is highest near the river and slopes both ways to the 
lowest elevation near the foothills. In general the water table as indicated 
by the wells has a reverse slope and is highest near the foothills sloping to the 
wells near the river, which are affected by variations in rivers levels. This 
indicates that the main source of ground water in the valley is run-off and 
seepage from the foothills. urge 

“The area in which the ground water table is affected by changes in river 
level is restricted to a more or less narrow strip adjacent to the river and 
varying in width from 200 to a maximum of 2,000 feet, evidently depending 
on the porosity of the soil and other physical conditions. For example, in 
District 9, which is sandy soil and practically surrounded by the river channel, 
the elevation of the water table in the whole district appears to be closely 
related to the river levels, whereas in District 10 in clay loam soil the river 
levels appear to affect the ground water table to a distance of not more than 
400 feet from the river bank. 

“The storage proposals in Kootenay lake will raise the natural level of 
the river during the low flow period an average maximum of slightly more than 
four feet and decrease materially the natural levels during the flood period— 
as shown on the charts.” . . . 

“Tn considering the possible effect of the backwater upon the water table 
and the relationship of such effect to crop production in the reclaimed area, 
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it is to be remembered that the storage period occurs after the crops are har- 
vested and during the non-growing season of the year. In average years the 
storage period would extend from about September 1 to April 1. The proposed 
change from natural river levels as indicated on the charts consists of a gradual 
increase from zero in September to an average maximum of slightly over four 
feet in December, then a gradual decrease to zero again at the end of March. 
The average increase considering the storage period as a whole is therefore 
considerably less than four feet. 

“Tt would therefore appear from this study of ground water levels from 
January, 1930, to September, 1932, that any higher water table which may 
result from the storage proposals in the area affected by seepage to or from 
the river will not have any injurious effect on the agricultural value of the 
land under consideration.” 


Fetterly Report on Soil Conditions. Mr. Webb also presented to the 
Commission a report prepared by P. A. Fetterly, Assistant Hydraulic Engineer 
of the Dominion Water Power and Hydrometric Bureau at Calgary, and 


engineer in charge of alkali investigations in the irrigation areas of southern — 


Alberta and southern Saskatchewan. Mr. Fetterly had been instructed by his 
‘bureau to ‘investigate soil conditions on both sides of the boundary in the 
Kootenay valley, giving special attention to the alkali content and to the 
possibility of alkali damage to the soil from changes in the water table elevation. 
(See Appendix P.) 

The following are Mr. Fetterly’s conclusions:— 


“(q) The origin of the alluvial deposits in Kootenay valley would appear 
to indicate at the outset that sodium and magnesium salts should not be found 
in any great quantity in the valley. The higher masses consist of quartzites, 
argillites and dolomites. These contain very little harmful alkali salts. 

“(b) Alkali is not present in the soils of either the Canadian or United 
States Kootenay valley in sufficient quantities, in the areas under consideration, 
to a depth of at least seven feet, to be harmful to the growth of crops. This 
conclusion was reached after a study of nearly four hundred samples. A 
criticism might be made that an insufficient number of samples were obtained 
for a general conclusion. ‘The sixty-five locations, however, were carefully 
chosen from the areas nearest suspicion. The results of examining the whole 
area in detail, acre by acre, would probably make very little change. Any 
procedure even approximating the latter would obviously be impossible. 

“(c) Even if the entire alkali content present within five feet of the surface 
were concentrated within the average root zone, no plant life could be injured by 
its presence. The evidence offered by soil tests from the deep wells on the United 
States side—some of them extending to a depth of thirty-two feet—indicates 
that no alkali in harmful quantities is present in the soils from seven feet to 
thirty-two feet at least. These conclusions are equally true on the Canadian 
age Re ape ee sauSranee as noted between the soils on either side of the 

oundary. ey are further substantiated b 
and ie aah Eup with bridge tests. “aipereamaiimermes 

; ould there have been alkali indigenous to the soil, most of it was q 

hed | | eet 
ee Ry ago by the movement of soil waters and carried away by 

‘“(e) The ‘hoar-frost’ effect, whatever may have been 3 igin, 1 
small in amount that it cannot under any sont eee metrics bi Ae 
growth of plants. No authoritative explanation has been advanced for this — 
condition. It may be due to the concentration of the minute amount of alkali | 
present in the first foot or two of the soil under especially favourable conditions . 
for its appearance, as it usually occurs in small areas of a hundred feet or so 
in diameter and then very infrequently, and is only present on the surface in 
a barely perceptible layer. The soil immediately beneath the first eighth- or | 
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quarter-inch, used as the first sample in the group, is usually practically free 
from alkali. The skim samples, such as 27 A and 29 A, presage no danger of a 
rise of alkali or injury to crops. They are also found to consist largely of 
CA SO, and need not be seriously considered. No injurious or other effects on 
plant growth by the presence of alkali were noted in any portion of the valley. 

‘“(f) There can be no doubt but that the raising of the water-table in the 
winter will not have any effect on any possible content of alkali. A further 
proof of this statement is the present surface condition of the soil. 

“(g) No alkali is present in any of the water samples to the least injurious 
extent. The largest amount found in any water sample was 0-07 per cent by 
weight. Evidently very little alkali is left in the valley, if it were ever present 
in large amounts, to be carried by the river. 

“(h) A numerical analysis of bridge results of testing for alkali-content on 
both the Canadian and United States sides of the boundary, for each separate 
depth, as given in Appendix 5, indicates in graphical form the paucity of alkali 
present in the soils. 

“(1) The results of chemical analysis corroborate the bridge results but in 
a more exact and authoritative manner. The exact harmful salt content is now 
known. This was an unknown quantity before the chemical analyses were 
completed. These indicate that the bridge results comprise a fair indication of 
the amount of injurious salts present in soils. 

“(7) It would seem from a study of bridge and chemical data that the 
present conditions would indicate no detrimental effects from the alkali salts 
(with the possible exception of ‘No. 27 A skim’ and ‘No. 29 A skim’) which 
are dealt with above in (e). 

“(k) It is just possible that the toxic condition of the peat samples are 
less serious even than is indicated by the bridge tests or chemical analysis. 

‘“(]) The greater portion of the salts consists of calcium sulphate with very 
small quantities of sodium sulphate as a rule. Calcium sulphate, although it 
has nearly the same resistance as sodium sulphate, is only two per cent soluble 
in water, while sodium and magnesium sulphates are about forty per cent soluble. 
Calcium sulphate is not nearly so toxic as sodium sulphate. The bridge tests 
indicate less salts than are actually present, although this statement does not 
affect the general conclusions, the actual salt-content being still small. 

“(m) The alkali carbonates are present in the soil solution in the form of 
bi-carbonate, and are very small in amount. 

“(n) The favourable appearance of crops in all parts of the valley would 
appear to corroborate the bridge tests and chemical analysis. 

“(o) Seepage water was noted at many points on both sides of the valley, 
near the top of the slopes. This water, whether originating under a false 
bedrock as mentioned under District 1, ‘ seepage,’ in the hills or, remotely, from 
the creeks, undoubtedly has the effect of raising the water table. Certain 
evidence partially supports the false bedrock theory of origin of the seepage 
water around the edge of the flat. The amount of water delivered by this 
seepage is impossible to compute but the aggregate must be very large through- 
out the valley. 

“(n) No didactic statements can be made in this report regarding the 
relations between the elevations of water-table and river. A study of well 
data over a period of time is necessary before this can be done. An inspec- 
tion of the river banks when the water is low would assist to this end. State- 
ments regarding ‘lag’ of water-table in this report are tentative, as that ques- 
tion is mostly outside its province, isolated wells and group locations only 
having been inspected. However, during the period of inspection several wells 

were known to indicate a drop in water-table level. 
“(g) The safe minimum depth of water-table for the growth of plants 
lies between four and six feet during the latter part of the growing season, the 
former being considered as effective and the latter safe.” 
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Department of Indian Affairs, Canada. Mr. J. T. Johnston presented a 
statement embodying the views of the Department of Indian Affairs of Canada 
in regard to the application. He pointed out that there were eight Indian 
reserves on the Kootenay flats in Canada, and that the department therefore 
had a very vital interest in the proposals. The attitude of the department, 
as approved by the Deputy Superintendent General of Indian Affairs, is as fol- 
lows :— 

“The Department of Indian Affairs is prepared to accept the analysis of 
the effect of the company’s proposals upon the water levels of Kootenay river 
and lake as prepared by the technical officers of the Department of the Interior, 
and as submitted to the Commission yesterday. 

“The Department of Indian Affairs does not consider that the moderate 
backing up of the Kootenay river water level at the international boundary as 
indicated by the results of investigations made by engineers of the Dominion 
Government and filed with the International Joint Commission in connection 
with the Power Company’s application, i.e., an average backing up of 1-40 
feet in September, 2-81 feet in October, 3-20 feet in November, 3-65 feet in 
December, 3°66 feet in January, 2:69 feet in February and 1-02 feet in March, 
will in any wise injuriously affect the Indian lands on the Kootenay Flats. 

“On the other hand, the department appreciates the benefit that will 
accrue to these lands by the reduction of the high water stages of Kootenay lake 
and river as indicated by the results of the aforementioned investigations. 

“The Department of Indian Affairs is therefore prepared to concur in the 
approval of the Company’s proposals as submitted to the Commission.” 


Department of Public Works, Canada. Mr. W. E. Keyt, Acting District 
Engineer of the Department of Public Works of Canada, presented the views of 
that department. He said: “I may state that there is nothing in the scheme 
which injuriously affects navigation (that being the primary interest of the 
Department in the case). Low water conditions are improved for us, thereby 
eliminating certain dredging which in the past we have had to do. High water 
conditions affect our structures. We have built and are maintaining about 
twenty wharves in this district. They have been designed and built for high 
water conditions. Anything that will alleviate these conditions is favourable 
to us. We have no objection whatsoever to the scheme.” 


Attorney-General of State of Idaho. Mr. Bert H. Miller, Attorney- 
General of the State of Idaho, gave his views as to the effect of the proposed 
works upon interests in Idaho, and also as to certain points of interpretation 
of the Treaty under which the Commission functions. He quoted the state- 
ment in the Amended Application to the effect that in the opinion of the applic- 
ant company their proposed works “will not have any injurious effect on 
any interests in the United States or any State thereof,” and also the Reply of the 
State of Idaho denying this allegation. He submitted “that when the applic- 
ant made its application for permission to store certain waters it was then incum- 
bent, and is yet incumbent upon the applicant to prove not only beyond a rea- 
sonable doubt but beyond the question of any peradventure of a doubt, that 
in seeking the thing it seeks to do no injurious effects or results will attend the 
granting of what it seeks to do.” - 

In reply to a question by Mr. Stanley as to whether or not the Attorney- 
General was arguing that it was beyond the power of the Commission under 
the Treaty to authorize any permanent changes in levels of the waters flowing 
across the boundary, Mr. Miller replied: “ Absolutely, you have my position 
correctly.” He also quoted in support of this contention the language of the 
Protocol attached to the Treaty: “ Nothing in this Treaty shall be construed to 
interfere with the drainage of wet, swamp, and overflowed lands into streams 
flowing into boundary waters.” 
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_ The Attorney-General also argued that Drainage Districts were primarily 
created under the law of Idaho as a sanitary measure, and that under the 
Treaty sanitary uses stand first in the order of precedence. His view was that 
these Idaho lands were probably the most fertile within the United States. It 
was incumbent upon the Applicant to prove that this land would not be injured 
by the proposed works. The applicant has not made even a prima facie case, 
much less demonstrated beyond a question of doubt that the granting of permis- 
sion to store six feet of water in Kootenay lake will have no injurious effect 
upon the land-owners of the various Drainage Districts involved.” 

Asked by Mr. Stanley how he construed the language of Article VIII of 
the Treaty “in cases involving the elevation of the natural level of waters on 
either side of the line as a result of the construction or maintenance on the other 
side of remedial or protective works or dams or other obstructions in boundary 
waters or in waters flowing therefrom or in waters below the boundary in rivers 
flowing across the boundary, the Commission shall require, as a condition of 
its approval thereof, that suitable and adequate provision, approved by it, be 
made for the protection and indemnity of all interests on the other side of the 
line which may be injured thereby.” Mr. Miller replied:— 

“T place this construction upon it, just as I did in the first instance. 
Changes in which the Canadian Government itself may be interested may come 
about but not those initiated by private interests. That is the construction 
I place upon the Treaty. There may be changes. If there were changes affecting 
private interests, initiated and carried out by Governmental activities, this 
Commission would have the right to make an award and determine the com- 
pensation, but the Commission cannot act or function in so far as private 
interests are concerned and bring about a changed condition from normal or 
natural conditions.” 

Mr. Crowe drew the attention of the Commission to paragraph 9 of the 
Response of Idaho to the Amended Application, wherein the Attorney-General 
and O. CG. Wilson “ admit that the consent of the International Joint Commis- 
sion is necessary to the construction and operation of the said dam as a stor- 
age dam under and pursuant to Article IV of the Treaty of January 11, 1909, 
between the United States of America and Great Britain.” 


Guy C. McGee, for the State of Idaho. Mr. McGee quoted from and 
commented upon the report prepared by him and filed with the Commission on 
“Kootenai Valley Flood Control”. He said: “It is a report on an investiga- 
tion taking into consideration the data furnished by the United States Geological 
Survey, the United States Department of Agriculture, information which 1s on 
file in the office of the Commissioner of Reclamation of the State of Idaho, 
my own personal observations during eight years of work in the Kootenai 
valley; it is a brief description of all this information together with a more 
or less detailed account of the results that may be obtained if this storage 
application is allowed.” 

Mr. McGee quoted from p. 40 of the report which embodied a summation 
of the results anticipated if the application was allowed:— 

“From the surveys and studies made, consideration of all available data 
and information obtainable, and my personal knowledge and acquaintance 
with conditions on the ground, I believe that the proposed regulation and control 
of Kootenai river would be unreasonable, unjust and a menace to the interests 
of the land owners in the several Drainage Districts in the Kootenai valley 
between Bonners Ferry and the Canadian line and would result in irreparable 
injury to them, on which account I feel the application for approval of works 
on the Kootenai river and for the right to store water In the Kootenai lake 
should be denied.” oe 

A statement was quoted expressing the concurrence, In the above opinion, 
of Mr. R. W. Faris, Commissioner of Reclamation for the State of Idaho. 
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Questioned by the Attorney-General as to the effect on the sluices of storing — 
six feet of water in Kootenay lake, Mr. McGee said:— 

“Tt would raise the water approximately three and seven-tenths feet, 
taking the average of the elevations of the water for ‘1931 sand 1932)%. 
Four of the Drainage Districts would be materially affected, numbers 1, 7, 6 | 
and 11. . . . It would increase the seepage condition of the river and — 
cause the owners to pump additional water. During the greater portion of 
the year it would require that they have a continuous observation of these 
outlet sluices so that fluctuation in the river itself may not be detrimental or 
damaging. . . . The expense of pumping would be very materially 
increased. . . . By the raising of the water plane during the winter 
months, seepage would occur along the dike areas during that period of time 
building up a higher water plane close to and extending back into the district. 
That is the period of time during which our land drains out naturally through 
the river. If this higher water plane is maintained a barrier will result in the — 
land retarding to a great extent drainage of the land by raising the gradient of 
the underground water. When the break-up would come in February and — 
March, at which time the water gets quickly to the water table, it would back ~ 
up affecting all of the land in all of the districts. The results of these studies — 
are given in tables in this Report showing the averages for 1930, 1931 and 1932 
and the increased area that would be affected for each particular district, the — 
amount of that effect and the increased area of the water plane within an ~ 
injurious distance of the surface.” | 


Asked what effect that would have upon productivity, Mr. McGee quoted — 
the conclusions of his report on page 5:— 

“The underground reservoir would be filled with seepage and percolating 
water to such a height as to deprive the lands within the drainage districts 
affected of a sufficient reservoir to take up the spring run-off and precipitation, — 
thereby raising the high water table to a point, and at a time of the year when ~ 
farming operations are in progress, that would completely destroy a total of 
9,431 acres and seriously impair the value of 4,919 additional acres of the lands 
in the valley. The effect of this would be to take away the ability of the — 
districts to raise sufficient crops to pay their outstanding obligations, their — 
maintenance and operation costs and to leave no return to the farmers, which 
would necessarily result in the abandonment of all the affected land, increase — 
the taxes on other taxable property within the county, decrease the taxes — 
collected by the state, and reduce the income to the railroads and other public — 
utilities, thus seriously affecting all business within the county.” 


R. W. Davenport, U.S. Geological Survey. Mr. Davenport described the 
extent and character of the investigation conducted by the Geological Survey — 
since 1928. The investigations were carried out by various officers under the 
general direction of N. C. Grover, Chief Hydraulic Engineer. They included 
the securing of records of stage and flow of the Kootenay river and tributaries — 
and the preparation of a detailed topographic map of the valley. This was 
done before the filing of the application of the West Kootenay Power and Light — 
Company. ‘Thereafter studies were made of ground water conditions in the 
flat agricultural lands in the valley for the purpose of appraising possible effects — 
thereon by the raising of the water levels in connection with storage operations. 
Money was contributed both by the company and the state of Idaho to 
facilitate the work. Arrangements were made for the participation of a Bureau — 
of the Department of Agriculture in an investigation to determine the practical | 
effect of the company’s proposals on crop production. Mr. Davenport had 
himself analysed the proposals of the company with the object of determining — 
the effect on water levels of the river in Idaho both as respects the lowering 


due to the proposed Grohman improvements and th isl | 
Be nites cae lea e raising due to the propostt | 


THE KOOTENAY VALLEY 159 


Mr. Davenport then explained the scope of the statement filed with the 
commission on behalf of the United States Geological Survey, as to the effect 
of the proposals of the company on the Kootenay river in Idaho. After dis- 
cussing the floods of 1894 and 1916, and the less serious floods of 1903, 1913, 
1927 and 1928, Mr. Davenport quoted the following from the report:— 


“To summarize this analysis of past floods, it may be concluded that once 
in twenty years on the average there has been a flood in which there would have 
been great damage irrespective of any possible lowering by the proposed Grohman 
improvement. Once in 20 years on-the average there has been a flood the 
lowering of which by one to two feet might have materially reduced the loss and 
damage. In eighteen out of twenty years the prevention of flood loss by the 
Grohman improvement would have been relatively insignificant, although it 
would have resulted in some reduction of seepage into the drainage districts and 
in decrease in pumping heads during the flood periods. 

“This general conclusion as to the experience with the floods of thirty-nine 
years past is the best possible prophecy of what is likely to occur in the future. 
However, the following reservation must be made. If diking in the United 
States and Canada should continue beyond that now in effect, flood levels will 
be further raised. The result might be to place floods like those of 1903 and 
1913 and possibly those of 1927 and 1928 in the class of those of 1894 and 1916 
in causing damage which it might be beyond the limits of feasibility to prevent 
by the Grohman improvement. Thus the number of years out of twenty in which 
ereat loss would be practically unavoidable might be increased from one to two 
or three. On the other hand, it must be recognized that with the passage of time 
dikes will probably be improved so that they will be progressively effective in 
protection against higher and higher floods. Nevertheless, even with these con- 
siderations taken into account, it is believed to be a reasonably reliable pre- 
diction that there would still be about one flood in twenty years the damage 
from which could be at least greatly diminished by a lowering of one to two 
feet in flood heights by the Grohman improvement.” 


Asked as to the effect of the completion of the dikes at Creston and in 
connection with the Kootenay farm upon the run-off of Kootenay river above 
the improvements, Mr. Davenport said: “The effect would be to increase the 
levels in Idaho. For a flood like that of 1927 I estimate an average of about 
one foot in the Idaho portion of the river up to Bonners Ferry.” 

“Mr. Stanley. In other words, the improvement of Grohman narrows would 
neutralize the condition of the river between Grohman narrows and the flats in 
the United States.” 

“Mr, Davenport. To a considerable measure.” 


Thomas R. Newell, U.S. Geological Survey. Mr. Newell said that the 
- work he had been engaged upon consisted mainly of the collection and computa- 
tion of stream flow data and special field investigations, and office studies 
relating to the Kootenay river. 

In reply to a question as to the effect of the proposed storage on the water 
levels in Idaho, Mr. Newell said that storage in Kootenay lake would usually 
- begin to be accumulated in August, and would be continued until a maximum 
of six feet was impounded in the lake several months later; storage would then 
- be drawn off in January, February and March to augment the natural outflow 
of Kootenay lake. In general the proposed lake levels would be from nothing 
to six feet higher than the natural from September to March inclusive. Cor- 
responding river stages in Idaho would be nothing to five feet higher than natural 
from September to March ‘nclusive. ‘The average equivalent of the increase for 
the seven months period would be 2°8 to 3°8 feet. 

Mr. Newell filed an Exhibit showing the effect of the proposed storage. 


(Newell Exhibit No. 1.) 


160 INTERNATIONAL JOINT COMMISSION 


He gave the area of Districts 1 and 3 to 13 inclusive as 31,000 acres; 
District 2 and unreclaimed areas, 8,000 acres, making a total of 39,000 in the 
Idaho section of the valley, the adjacent British Columbia section being 37,400 
acres. 

Describing the character of the land, Mr. Newell said:— 

“The lands along Kootenai river have been built up largely by deposition 
of sediments brought down by the river and by tributary streams. The lands 
nearest the river and tributary streams are higher than those farther back and 
adjacent to the foot-hills. These lower lands are particularly fertile and receive 
the rain and snow water running from the adjacent higher areas. Curves of 
area versus elevation have been prepared for each district and for the valley 
as a whole. They show the acreage at different elevations between the lowest 
and the highest. The belt of high ground along the river banks slopes back to 
the low ground near the foot-hills. During the proposed storage period the water 
tables are naturally higher near the foot-hills. The ground surface slopes towards 
the foot-hills and the water table slopes towards the river. This means that 
the margin of space between the water table and ground surface in the low back 
areas 1S very small.” 

Mr. Newell said that the field investigation carried out under his direction 
comprehended three activities:— 

(1) the collection and compilation of stream flow data, begun in 1928. 

(2) the collection and compilation of records of ground water, climate and 

drainage, begun in 1930. 

(3) the periodical inspection of Corra Linn dam operation, begun in 1932. 

Mr. Newell filed a series of exhibits, eleven in all, covering the basic data and 
dependent studies. He described the methods employed in making ground water 
studies, and the method of installation and observation of wells, also the drainage 
and diking system. 


Taking District No. 7 as an example, he explained the ground water con- 
ditions, the general relationship between river levels and water table, and the 
application of the data collected to the general purpose of the investigation. 
Special attention was given to what are called “ critical areas,” or those in which 
the water table was within four feet or less of the ground surface on April 1, 
1930. The importance is emphasized of any proposed increase in water table 
elevation to these areas. They might be affected adversely if increases in water 
table height result from the proposed storage because the present margin of 
space below the ground surface even at planting time is small. He emphasized 
the importance to areas of considerable magnitude of any proposal which might 
increase the height of the water in the late winter and spring. 

Mr. Newell, referring to the second chapter of his report (Newell Exhibit 
No. 9) said that it illustrated the general relationship between river levels and 


water table, and explained the agencies other than the river which affected the 


height of the water table throughout the season. 

Asked to name and describe the agencies other than the river which affected 

the water table in critical areas, Mr. Newell said:— 

“TI have noticed six agencies other than the river which may affect water 

table elevations:— 

(1) Rain and snow falling upon the land percolate to the water table, caus- 
ing it to rise. ‘ 

(2) Water from melting snows flows down the mountain sides onto the lands 
or may concentrate from higher district lands adjacent and then per- 
colates to the water table in the same manner. 

(3) Ground water percolates from tributary stream beds or from adjacent 
mountain lands to the water table in these lower areas. 


~~ 
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(4) weer ditches draw away the ground water and cause the water table 
to tall. | 

(5) Evaporation from ground surface draws water from the ground and 
thereby lowers the water table. 

(6) Vegetation absorbs large quantities of ground water from the water 
table to be transpired or consumed in plant growth. 


“Mr. Metzger. If there were no other agencies except the river to affect 
the water table in Kootenay valley lands, at what elevation would we expect 
to find the water table? I mean by this, to conceive that the river is flowing 
as usual by Bonners Ferry and that below that point the adjacent lands are 
not affected by other agencies as tributary streams, drain ditches, rain, snow, 
side hill or deep percolation, evaporation or transpiration. 

“Mr. Newell. Under this condition, if the river remained at one level the 
year round, the water table would become established practically at that level. 
If the river rose in summer as it now does, the water would tend to rise during 
the summer. If the river fell to lower levels in the winter, as it now does, the 
water would seep back from the land to the river, and the water table would 
tend to fall during the winter. It is axiomatic that water seeks its level, and 
that when the river is above the water table the ground water movement would 
be from the river to the land, and when the water table is above the river, the 
movement would be from the land to the river. 

“Mr. Metzger. When the river rises rapidly as in the spring floods, the 
river level may be considerably above the ground water level. Does the magni- 
tude of this difference in level affect the rate of movement of water between 
the river and the land? 

“Mr. Newell. It is a well established principle of ground water movement 
that the rate of flow through given soil materials varies directly with the differ- 
ence in level of the water at the beginning and end of the course of flow con- 
sidered. It is evident from this that the rate of flow from the river to the 
water table at a given point would tend to vary this directly with the difference 
in the two levels and the greater such difference the greater would be the move- 
ment of the water from the river to the land. 

“Mr. Metzger. What would you say of the reverse condition when the 
river is below the water table? 

“Mr. Newell. The rate of flow from the land to the river would vary with 
the difference in elevation between the water table and the river. If the difference 
in elevation were increased the flow would increase; if it were reduced as by 
raising the river levels in the winter, the rate of seepage from the water table 
to the river would be reduced also. : 

“Mr. Metzger. In general, therefore, there would be movement of water 
from the river to the land when the river was above the water table and from 
the land to the river under the reverse condition? 

“Mr. Newell. Yes. It may also be pointed out that the quantity of water 
moving from river to land or from land to river would vary with the length 
of time during which the particular process was in effect. Therefore, the amount 
of seepage to the river depends not only on the head between the water table 
and the river, but on the length of time which it prevails. 

“Mr. Metzger. Summarize and give your reasons for believing that a 
relationship exists between river level and water table. 

“Mr. Newell. The most important reason for believing that a relationship 
exists is a belief in a fundamental law of hydraulics— Water tends to seek its 
own level.’ To negative the operation of this law would assume the conception 
that Kootenay river flowed through a water-tight trough in its Journey through 
Kootenay valley. 

6762—11 
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_“ Other agencies affecting the water table by adding to or taking away from 
eround water supplies may obscure the river effect but movement to and from 
the river is constantly taking place. 

“Tllustrations of the movements of ground water through the valley soils 
are found in Chapter 2. 

“First, rate of recharge of observation wells, page Nee 

“ Second, pictures of ‘Boil’ flow, pages 17 and 18. 

“ Third, examples of pressure wells, page 19. 

“ Fourth, rate of ‘ Boil’ discharge, pages 20 and 21. 

“Fifth, quantities pumped, 1930, 1931 and 1932, page 22 

Mr. Newell added that the third chapter of his report was an application 
of the ground water data collected in District No. 7’s critical areas to prove 
the relationship between river level and water table and to evaluate the rate 
of seepage from river to land and land to river. 

He also filed a memorandum giving similar data for District No. 4, and 
explained that he had selected this district because 1t was on the opposite side 
of the river and farther down the valley. The surface soil in the critical area 
there was predominantly peat rather than silt. 

Asked if he was prepared to show the results of his studies in other 
districts, Mr. Newell said that a report had been prepared to present compara- 
tively the effects of higher river levels on water table and drainage outlets. 
Copies of this report were filed with the Commission as Newell Exhibit No. 11. 


L. T. Jessup, U.S. Department of Agriculture. Mr. Jessup said that 
he had been working on the Kootenay investigation as a drainage engineer since 
the spring of 1930. He testified as to the time and extent to which the operation 
of the dam would affect water levels in Idaho. The chief object of his investi- 
gation was to determine the upper limit at which the water table could be main- 
tained before crop production and yield would begin to be reduced. He supplied 
Mr. Newell with soil moisture data and evapo-transpiration data; made each 
year a complete map of the Kootenay valley and numerous studies and _experi- 
ments relative to the physical properties of soils in the valley; also studied the 
relation between yield and depth to water table. He described the method 
employed in making his studies. He mentioned that a considerable part of the 
Kootenay valley consisted of organic soil, meaning peat, containing large 
amounts of vegetable matter. Perhaps about one-third of the entire valley was 
that class of soil. The remainder was classed as mineral soil, which included 
such types as silver clay loam and in some instances sandy loam and silt loam. 


_ Rufus Woods, Columbia Basin Commission. Mr. Woods explained the 
history of the project for the development at the Grand Coulee dam on the 


Columbia river, and the importance of combining it with storage development on 


the British Columbia side. 


O. C. Wilson. Mr. O. C. Wilson of Bonners Ferry introduced a number 
of witnesses who wished to give testimony as to the effect of the applicant’s 
proposal on their properties. 


Idaho Farmers. J. J. Whitton of Boundary County, Idaho, testified as to 
the condition of the Kootenay river in 1933. He said:— 


_ “We had a higher water table this spring than we have had at any time 
since I have been farming in there and the result of that water table on our 
low land was that the lands stayed wet. We could not get on them. There is 
acreage In most of these districts that we are unable to put under crop at all 
owing to the fact that we could not get on the ground, and a lot of the low 
land we were able to get on was gotten on so late in the growing season that 


we ran an awful chance of the crop being spoiled with the frost. It seems to — 
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me to be due to one thing only, that during previous winters we had a low 
water level all along our river banks and down at the stage of the river the 
water would be running out of districts, seeping out, and the land would dry 
in spring early enough so that we could get on it. 

“This spring we experienced a different condition. The water was high 
and we had to start our pumps earlier than we did before and we were not 
able to get on the land, some of it, due to the fact that water from the hills 
must have failed to drain out. If the water in the river is just a little bit too 
high it will hold the water in the low ground high enough to keep the low 
land wet.” 

Similar testimony was offered by E. J. East of Bonners Ferry, Theodore 
Gieszelmann of Boundary County, E. Desvoigne of District 4, George Irving of 
Bonners Ferry, George E. Crocker of Boundary County, Simon McDonald of 
District No. 1, J. H. Booher of the same district, Oliver H. Campbell of the 
same district. 

In answer to a question as to the desirability of a lower flood level of the 
Kootenay river in summer time, Mr. Irving said:— 

“T am not as much afraid of the high water as I am of the water stored in 
upon us. We can protect ourselves against high water if we get money enough, 
but if there is any damage done to us at low water we can get no relief from 
that... . . I believe we could control the high water with our dikes, and we 
do not need to control the low water if it is left as it is naturally.” 

Asked what his observation showed would be the effect upon farming opera- 
tions in years such as 1932 and 1933 when the water in the river remained high 
during the low water period, as compared with conditions which would exist 
when the water would be at, approximately zero during the same period, Mr. 
Desvoigne said: “‘ When the water in the river remains at zero you got on your 
land earlier in the spring, you got your crop in earlier and you did not have 
to pump early in the spring. In those two years the river was higher and we 
had a great deal of trouble getting on the ground; in fact we could not get on 
the ground until later and pumping was more expensive.” 


Charles Ennis testified as to the source of seepage, the value of land and 
the effect of the applicant’s project. He also filed protests of his wife, Isabella 
Wigley Ennis, John Davidson of Bonners Ferry, J. H. Guthrie of District No. 6, 
J. H. Cave of Drainage District No. 1. Patrick H. Walker submitted a written 
statement of E. J. Doyle of Bonners Ferry, protesting against the works of the 
applicant. 


A. Klockmann of Bonners Ferry said that he could not quite agree with all 
the statements that had been made by his friends and associates in the Kootenay 
valley. He said that there were nine districts that could not possibly be affected 
by the proposed works. His district was one of the nine. | Asked if he thought 
the seepage hurt any of his land he replied: “ Not in our nine districts, but I do 
think so in perhaps Number 1 District and in others. But it does not hurt the 
majority of the districts, and as compared to that I am personally fully con- 
vinced that the benefit of reducing the flood will far offset the other.” 


Asked by one of the commissioners why the improvements proposed could 
not injuriously affect nine districts, Mr. Klockmann replied: “For the simple 
reason that they (the company) only intend to raise the water six feet. In 
my case if they raise that water six feet and I do not have to close my sluice 
- gates until the water in the river is twelve feet, how could that six feet affect 
me? The nearer the water comes to the surface, the better the crops. This 
year is an illustration of that. The water in my district was one foot, and I 

had the biggest harvest that the country ever saw. People came down there 
looking at it. We had a yield of wheat from 75 down to 50 bushels per acre. 
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L. T. Jessup Recalled. Discussed a series of tables in his report and 
pointed out that they were not conclusions but simply designed to show what 
would happen if the water table had been raised one foot or two feet, and what 
the changes in yield would be in the critical areas of the various drainage 
districts. 


G. E. Clark, United States Indian Service. Mr. Clark testified that there 
were 2,600 acres of land in Drainage Districts 3, 6, 7, 11, 12 and 13 held in 
trust by the United States Government for the benefit of its incompetent 
Indian wards, and that the Government had spent $114,000 in reclaiming these 
Indian lands. “It is evident,” he said, “that if by raising the underground 
water level these lands cannot be leased to those who will cultivate them, the 
Government stands to lose a substantial sum by reason of this appropriation 
and failure to have the same reimbursed to the Government. . . . . Itis 
the position of the Indian Service in regard to these leases (Indian lands are 
generally leased to farmers) that there will be a distinct disadvantage to the 
Indians and to the United States by raising the underground water level. There 
is a certain amount of underground storage which takes care of the early floods 
by reason of drainage throughout the fall and winter months into the Kootenay 
river. This underground storage can take care of early floods and that space 
will be available unless the river stage and underground stage are kept at 
higher level throughout the fall and winter months.” Mr. Clark filed a state- 
ment showing the acreage of Indian lands and the investment of the United 
States in their reclamation. (Clark Exhibit No. 1.) 


Boundary County. Patrick H. Walker, Counsel for Boundary County, 
Idaho, filed a statement (Idaho Exhibit No. 7) in which he considered the 
effect of the proposed storage upon lands in Boundary County in relation to 
taxation. 


Sherwood Lett, Vancouver. Mr. Lett as representing the Alberta and 
British Columbia Exploration Company and trustee in bankruptcy of the 
Kootenay Valley Power and Development Company, said that he appeared for 
the purpose of withdrawing the objections made to the application by the 
interests he represented. 


R. C. Crowe, Closing Statement. Mr. Crowe in closing the case for the 
Applicant said:— 

“The Power Company, either by its application or in my statement, remov- 
ing any confusion that may have arisen in the terms thereof, is applying to this 
Commission for the approval of the works set forth in its application, and 
consisting of the operation of a dam already built at Corra Linn on Kootenay 
river in such a manner that storage of water may be obtained in Kootenay 
lake and river in the following manner:— 


“To effect the storage by first permitting the passage of the normal sea- 
sonal high flow in the spring and summer months, and by partially closing 
the sluice gates in the dam when the water in Kootenay lake at Nelson reaches 
a stage approximately 4 feet (that is elevation 1743-32 Geodetic Survey of 
Canada datum, 1928) above the average low water mark; and then, after the 
31st of August each year by allowing the lake to rise slowly until it has 
reached .a stage on the main lake of six feet above the average low water 
mark at the end of September (that is elevation 1745-32). By control from 
Corra Linn dam the main lake would be held not higher than this elevation, 
but would be drawn down during the low water months as required for power, 
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or to fulfil the following conditions: The main lake elevation would not be | 
higher than elevation 1744 on the Ist of February, 1742-4 on the 1st of March 
and 1740-8 on the Ist of April if the storage season does not terminate before 
this date, due to the annual flood rise. 

“Tn order to be able to accomplish this and particularly to see that the 
level of Kootenay lake is reduced to said average low water mark at the time 
mentioned, so as not to have any backwater effect in Kootenay lake, when 
the spring freshet comes, the West Kootenay Power and Light Company has 
already enlarged the channel of Kootenay river from Granite to Corra Linn 
dam and proposes if this Application is granted, to enlarge the channel of 
Grohman Narrows by excavating therefrom 250,000 cubic yards of material. 
It has been suggested in one of the reports submitted that the Power Company 
might not be able to do this in certain years when on account of weather 
conditions there should be an early freshet. Our company is therefore willing 
to undertake that if, in the operation of the storage scheme, it is found that 
250,000 cubic yards from Grohman narrows is not sufficient, to excavate such 
additional yardage as would insure that the result mentioned by me can be 
substantially accomplished, and that only the most abnormal conditions will 
prevent it. 

“Tt has been established by evidence submitted by ourselves, by Mr. 
J. T. Johnston, Director of the Dominion Water Power and Hydrometric 
Bureau, and by Mr. N. C. Grover, Chief Hydraulic Engineer of the Federal 
Government of the United States (U.S. Geological Survey), that the work done 
and proposed to be done will not increase the flood level of Kootenay river 
in Idaho, but will on the other hand decrease that level which, I respectfully 
submit, is a benefit that must accrue to the State of Idaho, and has been so 
proven and admitted although attempts have been made to mitigate it. Dii- 
ferences have appeared as to the extent of the lowering of flood water levels, 
depending iargely upon whether it was assumed by the party making the 
computation that the Power Company would serve its own interests to the 
ereatest advantage without consideration of other parties, and assuming 
extreme or average conditions as to the flow that might occur in the river. 

“The Power Company is confident that its computations will meet. much 
more than the average conditions that will prevail, this confidence being based 
upon many years of experience in the building and operation of power plants 
on Kootenay river; and 1, on behalf of that Power Company have no hesita- 
tion in saying that, as a public utility of the Province of British Columbia, 
wishing to live as’a friendly neighbour with the subjects of the United States 
to the south of us, it will do all reasonably within its power to prevent injury 
to anyone, and will, therefore, have all interests in mind when operating this 
dam. 

“This. however, need not be taken as the only guarantee, because the 
engineers advising this Honourable Commission will be available to advise 
them as to what rules and procedure could be adopted to effect this end. 

“We have, I respectfully submit, shown that with regard to the reclamation 
districts in Idaho who have made the most serious objection before you, at 
least nine or ten of the affected districts will not be in the slightest degree 
deleteriously affected by the higher elevations of Kootenay river that will occur 
during the storage period, lasting from September 1 to on or about April 1, 
but will reap all the benefits therefrom and which, I submit, are substantial. 

“To a considerable extent this statement likewise has been confirmed 
by evidence submitted by Mr. Metzger, Counsel for the State Department of 
the United States, and by Idaho interests. Probably some differences have 
appeared with regard to the evidence respecting the remaining Districts, 


namely, Numbers 8, 6, 11, 7 and 1. 
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“With regard to Districts Numbers 8, 11 and 7, I am confident a proper 
perusal of the evidence would show that either there will be no damage, or 
that the benefits to accrue would overbalance said damage, but I will not say 
that this is an admitted fact unless it should be with regard to District No. 8. 

“With regard to Districts No. 1 and No. 6, I would say there is substan- 
tial evidence that no balance of injury over benefit will accrue. We have heard 
several witnesses from the State of Idaho frankly say they have no great inter- 
est in the flood level, but fear rather the increase in level during the winter 
months. With all due respect to them, and realizing that they are not able 
properly or fully to understand the meaning of how this scheme will work out, 
I think they have rather understated their concern about flood levels. The pre- 
ponderance of evidence has been to the effect that they fear the raising of the 
water table in their land, in consequence of seepage water about May 1, their 
sowing time. I do not think that most of them have realized that at this time 
of the year our works will result in a decrease in the river level over its natural 
condition, and that therefore their condition at that time should be improved 
rather than hurt. If that should not be substantial, it is a question of doing 
more pumping at that time of the year than has been done in the past, and if 
this is the question surely we are entitled to the credit of causing them less 
pumping in the spring and summer months in consequence not only of the lower 
level of the flood peak, but of the lowered level that will ensue from on or about 
the 1st of April right up until the peak of the flood; and the greater lowering 
of level that will ensue to them after the peak flood. 

‘“ Also it must be remembered on this same account, that the result of this 
is to leave uncovered the outlets of their drainage sluices for a longer period 
after the 1st of April than would otherwise have been the case, during which 
longer period natural drainage would be possible.” — 


Briefs. The Commission at the close of the hearing gave the applicants 
two months in which to file a Brief, and the Governments of the United States 
and Canada and the State of Idaho, two additional months to file their briefs. 
~ On January 10, 1934, the West Kootenay Power and Light Company, 
Limited, filed a printed Brief with the Commission. 

A Brief on behalf of the Government of the Dominion of Canada was filed 
on January 11, 1934. | 

Under date of March 7, 1934, the Government of the United States filed a 
Brief in Reply to the Brief of the West Kootenay Power and Light Company, 
Limited, and the Brief of the Government of Canada. 

On March 21, 1934, the State of Idaho and Drainage Districts Numbers 1 
to 4 inclusive and 6 to 13 inclusive of the County of Boundary in the State of 
Idaho, also filed a Brief in Reply to the Briefs of the Applicant and of Canada. 


Exhibits. <A list of the Exhibits filed at this hearing on behalf of the Gov- 
ernment of Canada, the Government of the United States, the State of Idaho, 
and the West Kootenay Power and Light Company, Ltd., will be found in 
Appendix R. 


Final Arguments. At an executive session held in Washington on April 6, 
1934, the Commission decided to hear final arguments in the matter of the 
Application of the West Kootenay Power and Light Company at the regular 
meeting in Ottawa in October, 1934. On the conclusion of the oral arguments 
the Commission would proceed to consider its order. 


: Reply Briefs. On October 2, 1934, a Reply Brief was filed on behalf of the 
West Kootenay Power and Light Company, Limited; and on the same day a 
Reply Brief on behalf of the Government of Canada. 


Se ae 
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Summaries of Briefs. As it was not found practicable to publish the vari- 
ous Briefs in full, Counsel for the West Kootenay Power and Light Company, 


~ the Government of Canada, and the Government of the United States were asked 


to submit summaries, which follow. The Brief submitted on behalf of the State 
of Idaho and of the Drainage Districts, filed with the Commission March 21, 
1934, did not lend itself to summarization and is therefore printed in full. 


SumMARY OF Brier oF WEST KooTENAY POWER AND LigHot CoMPANY LIMITED 


The Amended Application. Under and pursuant to Article IV of, the 
Treaty of January 11, 1909, between the United States and Great Britain, the 
West Kootenay Power and Light Company, Limited, by its amended application, 
applied to the International Joint Commission for approval of the drawings, plans 
and specifications filed with its said amended application, and for the right to 
construct the works in accordance’therewith, and when so constructed to operate 
them in the manner described in said amended application so that storage of 
water may be obtained in Kootenay lake and river by permitting the passage of 
the normal seasonal high flow in the spring and summer months and by partially 
closing the sluice gates of Corra Linn dam when the water in Kootenay lake at 
Nelson reaches a stage approximately 4 feet (that is, at elevation 1743-32 
Geodetic Survey of Canada Datum 1928) above the average low-water mark, and 
then after the 3lst of August each year by allowing the lake to rise slowly until 
it has reached a stage on the main lake 6 feet above the average low-water mark 
(that is, at elevation 1745-32) and maintaining the elevation of the water of the 
main lake not higher than this elevation and drawing said elevation down during 
the low-water months as required for the development of power in the power- 


generating plants of the applicant on Kootenay river; provided, however, the 


following conditions be fulfilled, namely: The main lake elevation not to be 
higher than 1744 on the Ist of February, 1742-4 on the 1st of March, and 1740-8 


on the Ist of April if the said storage season has not terminated before this date 


due to the commencement of the annual flood rise. 


Applicant’s Works and Interests on River. The Corra Linn dam, a part 
of the works mentioned in the amended application, has been completed and is 
in operation as a power dam, this dam being wholly Canadian in purpose and 
effect. It may be pointed out in passing that it was necessary to construct the 
dam to its present height and to provide control features as at present con- 
structed to ensure the proper operation of the power undertaking throughout all 
seasons of flow, quite irrespective of its possible future use as a storage dam. 


“When and if this application for storage is allowed, and the dam is operated to 


effect said storage, the water of Kootenay river at the international boundary 
line will be raised during the storage period. The compensatory works in Koote- 
nay river from Corra Linn dam to Granite, shown in the plans and specifications 
of the amended application, have likewise been completed. This work was done 
to compensate for the reduction in hydraulic gradient of the river which would 
result from the construction of Corra Linn dam. The real control point for 
Kootenay lake, however, is at Groham Narrows, and no work has been performed 
at this point. 

The applicant, being legally entitled by proper governmental authority to 
develop power on the Kootenay river between Nelson and the Columbia river, 
has erected and put into operation four power plants with a total installed 
capacity of 224,000 horse-power providing 10,400 cubic feet per second of water 
in Kootenay river is available. Since, however, the amount of water flowing in 
the river varies in an average year from 107,000 c.f.s. during the flood period, to 
4,800 c.f.s. in the low-water period (actually in 1930 low water there was only 
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4.100 c.f.s.). the said power plants are limited during the low-water period to 
Satie fifty Be cent ‘of their capacity, or 112,000 horse-power (96,400 | 
horse-power being the limit in 1930). 

It is possible to obtain a larger regular supply of water through the low- 
water periods by storing water in Kootenay lake by the works and in the manner 
set forth in the amended application and the evidence put upon the record. 


Enlarging Grohman Narrows to Reduce Flood Levels. The additional 
work to be done by the applicant if and when this application is granted, and 
before the Corra Linn dam can be used as a storage dam, consists in the removal 
of 250,000 cubic yards of gravel, rock and boulders from Grohman narrows 
situated just below the city of Nelson, where what is commonly called the West 
arm of Kootenay lake outlets into Kootenay river, which work would enlarge 
the outlet channel and make it possible for a greater flow of water to leave © 
Kootenay lake during both the flood period and the low-water period than can ~ 
pass at the present time. Asa result of this enlargement of Grohman narrows, the 
flood level of Kootenay lake and therefore Kootenay river at the international 
boundary line will be reduced; and because a greater amount of water will be able 
to pass during the low-water stages, the applicant will be able to ensure that the 
storage waters held by Corra Linn dam are out of the lake when the increased 
flow into the lake commences as a result of the spring thaw. 


Discharge Capacity of Dam and Power House. The joint report of the 
Canadian and United States Governments, signed by Mr. J. T. Johnston for 
Canada and by Mr. N. C. Grover for the United States, bears out the evidence ~ 
of the applicant in showing that the Corra Linn dam and power house were con- — 
structed to discharge a greater quantity of water than any flood period on 
record has provided, or some 72,000 c.f.s. more than the largest flood known, 
namely that of 1894 when the flow was about 200,000 c.f.s. 

It is further agreed that if Grohman narrows is improved as proposed 
by the excavation of 250,000 cubic yards, the discharge capacity of the dam 
is sufficient, if properly regulated and controlled, to permit the drawing down of 
the water levels of Kootenay lake and in the river reaches extending upstream to 
Bonners Ferry, to an elevation well below the elevations which would obtain 
under natural conditions. 2 


Effect of Enlarging Grohman Narrows and Other River Improvements. 
The applicant proposes to enlarge Grohman narrows by the removal from the 
river channel of 250,000 cubic yards of material in order to enable it to draw - 
down the storage it seeks to elevation 1740-8 at the 1st of April if the said 
storage period has not sooner ended. } 

The applicant further agrees to excavate, if necessary, such additional 
yardage as will ensure that the said objective can be substantially accomplished. 

The flood relief to be afforded by this work is stated in the aforesaid Joint 
Report, as follows:— 

“These studies warrant the following conclusions:— 

Ad) That the excavation of 250,000 cubic yards at Grohman narrows 
will have a substantially beneficial effect in lowering the water levels 
throughout the Kootenay flats reach. 

ECD) The Canadian computations show that the amount of this. lowering 
will vary from 1 to 4 feet depending upon the relationship of the flow — 
through the flats to the elevation of Kootenay lake, or. under free 
discharge, to the flow through the Kootenay river below Nelson. The 
United States computations show that under the combinations of — 
factors conceived as likely to occur at times of large floods, the lower- 
ing in Idaho would vary from 1 to 2 feet, such lowering being approxi- 


mately 1:50 to 2-00 feet at Port Hill and 1-00 to 1°50 feet at 
Bonners Ferry. 
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— “(c) That properly planned additional excavation at the control points 
in the lake outlet (i.e. over and above the 250,000 cubic yards) would 
be conducive to a further beneficial lowering of the water levels in the 
Kootenay flats reach by an amount proportional in some reduced 
measure to the amount of further excavation undertaken.” 

In passing, it might be noted that the applicant’s only objection to the 
above findings is that the different factors, co-efficients, formule and premises 
used to compute the amount of lowering in water levels are all on the con- 
servative side (as was admitted by Mr. Johnston) and the applicant is satisfied 
that the figures given by its engineers will be found in actual operation to be 
more nearly correct. Where Messrs. Grover and Johnston find respectively a 
lowering of the lake level during the flood period of 2:7 and 4:05 feet for a 
flood flow of 225,000 c.f.s., the applicant’s evidence is that with a flow of 200,000 
c.f.s. the lake will be lowered 4-6 feet at Kootenay Landing; 3-9 feet at Port 
Hill, Idaho; 3-5 feet at Copeland, Idaho, and 3 feet at Bonners Ferry, Idaho. 
With a flood flow such as that of 1916 when 148,210 c.f.s. was discharging from 
the lake, the lowering effected would be approximately as follows: Kootenay 
Landing 3-15 feet; Port Hill 2-8 feet; Copeland 2-4 feet, and Bonners Ferry 1:9 
feet. | 


Beneficial Results to Idaho from Flood Relief. While the owners and 
farmers of the reclaimed districts who gave evidence attempted to minimize the 
benefits that would result from flood relief, none of the engineers who gave 
evidence or filed reports from the United States Geological Survey, nor for the 
Dominion of Canada nor the applicant, sustained them in this, and all of them 
who deal with the flood relief study admitted that substantial benefits would 
accrue to the reclaimed districts involved. 

The question of benefit to the reclaimed districts in Idaho involves two 
phases: (1) The lowering of the flood peak to prevent the over-topping of 
the dikes; (2) The lowering of the river levels from the end of the storage 
period until the flood peak and on the receding stage after the flood peak, thus 
decreasing at all times the pressure of water against the dikes; decreasing the 
length of time during which any given flood pressure would be against the dikes; 
decreasing the amount of seepage and flow of water into, through and under the 
dikes; lowering the cost of pumping water that has accumulated in the district 
from the above mentioned sources or from the surrounding mountains and land; 
and greatly lessening the hazard of the dike becoming saturated by seepage 
and so giving way before it is over-topped. 

_ It was explained at the hearing by several of the owners and farmers of the 
districts (Transcript pages 313 to 395 Nelson Hearing 1933) that the several 
districts which were flooded in 1933 were flooded not because the level of the 
water overtopped the dikes, but because the dikes disintegrated at places in con- 
‘sequence of becoming saturated long before the water reached the level that 
would overtop them. 

When Mr. Davenport, Senior Hydraulic Engineer of the United States 
Geological Survey, in Exhibit 1, pages 15 and 16, states that only once in 
twenty years on the average would the lowering proposed by us and stated by 
him to amount to 1 to 2 feet, have materially reduced the loss and damage, he is 
referring to the loss and damage caused by over-topping of the dikes, and not to 
‘the serious loss and damage that might occur in any year from a much lower 
flood. He goes on to state at page 16, however, that in eighteeen out of twenty 
“years there would be some reduction of seepage into the drainage districts and 
a decrease in pumping heads during the flood period. 

In 1933 an area of 9,000 acres, or 28 per cent of the total reclaimed acre- 
age in Idaho, was flooded by the high levels of Kootenay river in five districts. 
"None of these districts were flooded in consequence of the river water over- 
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topping the dikes, but in consequence of the sustained pressure of the river 
against the dikes causing them to become saturated with seepage and disintegrate 
at weak points. 

Mr. Davenport’s Exhibit 1 is dated June, 1933, and no doubt was prepared 
before the flood peak of 1933. Had he considered the 1933 flood as being 
capable of flooding 28 per cent of the total reclaimed acreage in Idaho, he 
would have included the floods of 1921, 1927, 1928 and 1933 with those of 1894, 
1916, 1903 and 1913 as capable of doing serious damage, and then he probably 
would have found that a reduction in the flood level of 1 to 2 feet, as conceded by 
him, would have resulted in the difference between serious loss and comparatively 
small loss in four out of the last seventeen years since the very high flood of 
1916, being the years 1921 when the elevation of the water on the Nelson gauge 
at flood peak was at 1,757-62, 1927 at 1,757-12, 1928 at 1758-32 and 1933 at 
1,758 - 42. 

It must easily be seen, then, that in the years when the flood does not 
reach proportions to over-top the dikes, very substantial benefit would accrue 
from any reduction in the flood level, possibly in a very large proportion of the 
cases making the difference between heavy and insignificant damage. 

Mr. J. T. Johnston, in Canadian Government Exhibit 1, page 28, has the 
following to say concerning the benefit to accrue to Idaho from the applicant’s 
proposed works:— | 3 

“The foregoing clearly demonstrates that the excavation already made 
by the company in the reach from Corra Linn to Granite has had substan- 
tial beneficial effects during high water by lowering the level of Kootenay 
lake and of Kootenay river above—to the benefit of the reclamation inter- 
ests of Kootenay flats on both sides of the boundary. 

“Tt also demonstrates that the proposed further excavation of 250,000 
cubic yards at Grohman narrows will provide for the further very sub- 
stantial lowering of these waters during high water periods—to the further 
substantial benefit of these reclamation areas. 

“ A lowering of from 1 to 2 to 3 to 4 feet of the water levels in the 
Kootenay river during high water season at a time when the reclamation 
dikes are strained possibly to the breaking point, will be the result of the 
additional excavation proposed by the Company at Grohman narrows.” 


Furthermore, several engineers and corps of engineers for the Government 
of the United States and the State of Idaho and the reclamation interests, 
the Government of British Columbia and for private parties, have investigated 
in the past the feasibility of reclaiming Kootenay valley lands in Idaho and 
British Columbia, and their conclusions place great importance on the necessity 
of lowering Kootenay lake during the high water season by means of excavation 
of the control point in the lake outlet. 


Earlier Investigations. Brief reference is made to the following investi- 
gations made for the sole purpose of advising on the most feasible methods of 
reclaiming Kootenay valley low lands in British Columbia and Idaho:— 

A. S. Farwell in 1883 advised that the reclamation of Kootenay flats 
involved excavations in the outlet controlling the lake. 

Wm. A. Baillie-Grohman in 1886, having a private reclamation scheme on the 
British Columbia side, actually commenced the work of enlarging Grohman 
narrows, this being the first attempt to reclaim Kootenay flats. | 

Mr. Otto Weile, Consulting Engineer of Spokane, Wash., later reported that 
it was necessary to enlarge the outlet of the lake and provide control works in 
the outlet. 

In 1912 Mr. H. F. Meurling for the Province of British Columbia reported 
that to reclaim Kootenay flats it was necessary to control the level of Kootenay 
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lake by the construction of control works at Grohman creek and by deepen- 
ing and enlarging the channel above and below such point of control. His 
control works called for a dam below Grohman narrows. 

L.A. Jones and C. E. Ramser, Drainage Engineers of the Department of 
Agriculture of the United States, in 1915 and 1916 investigated the reclamation 
project and, among other schemes, reported two that involved the enlargement 
_ of the outlet of Kootenay lake as an essential part of any complete scheme of 
- reclamation. Enlarging the outlet of Kootenay lake would entail the con- 
struction of a control dam to protect navigation in the lake, and they were of 
the opinion that the cost of enlargement and control works was prohibitive in the 
reclamation scheme. 

W. G. Sloan for the Reclamation Commission of the State of Idaho, in 1921 
reported that in order to reclaim the Kootenay valley lands in Idaho it would 
be necessary to enlarge the outlet from Kootenay lake and erect a regulating 
control dam at Granite. 

In 1922 a joint report by the State of Idaho and Province of British 
Columbia, by W. G. Swendsen, Commissioner of Reclamation, Idaho, and E. A. 
Cleveland, Comptroller of Water Rights, British Columbia, had as a cardinal 
feature the enlargement of the outlet of Kootenay lake and the construction of 
a control dam at Granite. 

Finally, after the original application of the applicant was made to this 
Honourable Commission, an investigation was made pursuant to Act of Con- 
gress of February 12, 1929, by the U.S. Corps of Army Engineers, and a report in 
due time of Major John §,. Butler of the United States Corps of Engineers and 
district Engineer at Seattle, was submitted to the 72nd Congress, First Session, 
as Document No. 157. Mr. Johnston summarizes this report at Transcript pages 
156-157 (Nelson Hearing, 1933) as follows:— 

‘“ Briefly, the report of the United States Corps of Engineers to the 
Secretary of War points out:— 

“That the safeguarding of the drainage districts in Idaho from flooding 
out in high water is dependent upon the enlargement of the outlet of Koot- 
enay lake, or, alternatively, the diversion of the Upper Kootenay into the 
Columbia river through what is known as Canal Flats, or a combination 
of the two—both of which operations must be undertaken in Canada; 

“That material raising of the dikes or deepening of the channel in Idaho 
is infeasible; 

“That the reclamation areas in Idaho .are at present probably subject 
to the possibilities of greater damage from floods during the summer season 
than from improper drainage of the subsoil due to the raising of the water 
table during the fall and winter months; 

“That the use of the storage as proposed by the West Kootenay 
Power and Light Company is desirable for the highest utilization of the 
potential power in the Kootenay and Columbia rivers, that is to say in the 
power reach of the Columbia river lying within the United States. 

“That the protection of the drainage districts by the enlargement of the 
lake outlet can be effected only by joint action between Canada and the 
United States which action can best be secured by the International Joint 
Commission ; 

“Tn brief, the report of the War Department may be termed to be a com- 
plete endorsation of the proposals of the West Kootenay Power and Light 
Co. as beneficial to the drainage interests in Idaho.” 

- Any of the aforesaid reclamation schemes involving enlarging the lake 
outlet and building control works at or below the outlet added too great a cost 
when it had to be borne by the land being reclaimed. Such work however 
would be done by the applicant at no cost to the land and the basis laid for the 


successful reclamation of the lands. 
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Raised River Levels During Storage. The various parties engaged to 
estimate the extent to which the proposed storage would raise the river levels 
during the months from September to March, inclusive, each year, reached 
different results. The difference between these parties depends substantially 
upon the premises used and upon the number of past years over which the 
average was struck. All parties took a certain number of years in the past, 
up to and including the year preceding the date of their respective reports, 
and, knowing from gauge readings the actual elevation of Kootenay river in Idaho 
during said years, they computed the degree to which the storage would raise 
the level had it been in effect for each of said years; thereby a mean elevation 
and an average elevation by months was obtained. | 109 

In the aforesaid joint report, Canadian-United States Governments Exhibit 
1, the difference between the Canadian and American computations is set out 
and we find that, by striking an average between them, 0°32 feet would be 
added to the Canadian figures and the same deducted from the United States 
figures, and substantially then this average level would agree with the level 
found by Mr. Tindale, one of the applicant’s engineers. Mr. Tindale computed 
the levels during the storage period would be increased as follows:— 

September, 1-23 feet; October, 2:71 feet; November, 3°48 feet; Decem- 
ber. 4:23 feet; January, 4:24 feet; February, 3-03 feet; March, 1-41 feet. 

By the first of April storage would be exhausted and the level of the river 
returned to what it would have been under natural conditions. From this time 
on to the commencement of the next storage period, the levels would always be 
lower than under natural conditions. 

Thus it is seen that only during the fall and winter months will the level 
of the river be increased in consequence of our storage, and. that in the months 
of April, May, and June and the balance of the crop year, the levels would be 
lower than under natural conditions. 


Effect of Increased Levels During Storage Period. It is admitted by 
all parties that the land of the reclaimed districts in Idaho adjacent to the 
river is much higher than the land in the district further from the river, the 
slope of the land surface being highest at the river and lowest back at the 
foothills. The dike is built on top of the natural bank. Inside the natural bank 
of the river is the high or “ levee” area which constitutes a substantial strip of 
land some 8-75 feet higher than the highest storage level. Going up the river 
towards Bonners Ferry, the elevation of the high levee area increases progres- 
sively, enlarging the margin of difference between the surface of the land in 
the said area and the storage level. From the high or levee area the land slopes 
to what Mr. Newell of the United States Geological Survey calls the “ other 
area’ which is still substantially higher than said storage lines, and even the 
lowest land beyond the “ other area,” constituting Mr. Newell’s “ critical area ” 
is higher than said storage lines. 

This strip of land with such an ample margin between the level of the high 
storage line and the level of the surface of the ground, will be an absolute 
impediment to the seepage of water from the river to the lower lands beyond 
this strip. 

This is apparently a fact admitted by all parties, for Mr. T. R. Newell, 
who gave to this Honourable Commission the interpretation of the United States 
Geological Survey from the ground water study, nowhere suggests that there 
will be increased seepage from the river to the so-called “ critical area.” His 
claim is that the increased level of the river under storage will decrease the 
head opportunity between the water table in the critical area and the river 
and therefore decrease the amount of seepage from the critical area to the river, 
His basis for such a claim is found only in his Inventory Method of Analysis 
which is based mostly on assumptions and which will be dealt with later. 
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Encroachment of Storage Levels Upon Sluice Gates. Although the water 
from the increased elevation of the river could not get through this elevated 
land, it could enter certain of the districts through the sluice gates unless the 
gates were kept closed, in consequence of the encroachment upon certain of the 
sluice gates by the higher levels. The maximum mean storage elevation line 
for September shown upon Plan F-291 encroaches upon the sluice gates of 
District 8, the bottom of which is at elevation 1744-82; of District 6, at 1742-80; 
of District 11, at 1743-40; of District 7, at 1745-40; of District 1, at 1743-30. 

‘Since the river water will not pass through the banks and levee areas of 
any of the districts, and since no encroachment even by the maximum storage 
line will occur with respect to any of the districts except 8, 6, 11, 7 and 1, only 
those districts need be considered. 

If we assume, then, that the sluice gates are left open during the storage 
period and the water is allowed to back up into the drain ditches of the afore- 
said five districts, the question of whether or not there will be any injury done 
to the land reclaimed will depend upon the distance between the surface of 
the lowest land in the district and the elevation of the water in the drain ditch 
only for the distance from that drain ditch through which the water will seep, 
and thus raise the water table level. If there is a sufficient margin between 
the surface of the lowest land in the district and the elevation at which the 
storage line will be (for the water in the drain cannot be higher than this line) 
then no injury will be done at any time during the storage period. If there 
were not a sufficient margin, then the gate would have to be kept closed and any 
additional water accumulating from the drainage of the district would have to 
be pumped out, until the elevation of the storage line receded to the point where 
it would run out by gravity. 

Taking each of these storage districts in turn, the applicant showed the - 
margin existing between the lowest land and the highest mean storage line of 
September; also the greatly increased margin existing by the month of Feb- 
ruary, the latter month being the commencement of what is described in the 
Newell-Jessup studies as the “ critical period.” This margin for the districts 
involved is as follows:— 


District 8: 18 acres only will have a margin of 5 feet; 593 acres, 5 to 6 feet; 
the balance, 2,310 acres, over 6 feet in the month of September. By the month 
of February this margin for all the land has been increased by 3 feet, so that 
the lowest land would be about 8 feet higher than the February mean storage 


line. 


District 6: The lowest land, about 160 acres, has a margin of 2 to 3 feet; the 
area having a margin of 3 to 4 feet would be 315 acres; 1,732 acres would have 
a margin of 6 feet or less, and the balance, 3,869 acres, would be greater, during 
the month of September. By the month of February this margin for all lands 
is increased by 2-7 feet, making the lowest land 4:7 feet above the storage line. 


District 11: The lowest land in this district will be 7-3 feet above the Sep- 
tember storage line, and over 10 feet. above the February mean storage line. 


District 7: The lowest land, 5 acres only, has a margin of 3 feet, 294 
acres a margin of 5 feet or less, 793 acres a margin of 7 feet or less, and the 
balance, 1,372 acres, greater. This would be increased by the month of 
February by 2:4 feet, making the lowest land 5:4 feet above the storage level. 


District 1: The lowest land, comprising 370 acres, would be about 2 feet 
above oe Saotetnbier storage line; 447 acres, D2 tnd feet above ; 859 acres, 3 to 5 
feet above: and the balance, 2,748 acres, greater. This is increased by the month 
of February by 3:4 feet, making the lowest land then over 5 feet above the 


February storage line. 
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Mr. Jessup of the United States Department of Agriculture, Bureau of 
Agricultural Engineering, in Jessup Exhibit 2, page 5, indicates that a depth 
between land surface and water table of from 2 to 5 feet is the best for the 
crops now being grown. A suggestion was made at the Hearing that for cer- 
tain other crops, such as alfalfa, a greater depth to water table would be 
required. With only small acreages showing the smaller margins between 
storage lines and the surface of the ground, and the very large acreages show- 
ing a very ample margin and sometimes apparently too great a margin, no 
difficulty ensues to prevent the farmers of the districts growing any crop they 
wish. The applicant submits, then, that with the higher storage limes, even 
though the gates are left open, no injury could possibly be done to the lands 
by encroachment of the river, and no additional pumping would be required. 


Objections to the Application. Objection is made that, in consequence 
of the higher levels of Kootenay river that will prevail from Bonners Ferry 
to the international boundary, during the storage period, the water table within 
the drainage districts in Idaho will be higher at planting time and that as a 
result of this, damage will ensue to these districts. No objection is made in 
consequence of the river conditions that will prevail from the end of the storage 
period throughout the flood period and to the commencement of the next 
storage period, it being admitted that throughout this phase of the river cycle 
benefit will accrue to said interests. | 

A study of the water table of the districts was made by the United States 
Geological Survey, financially assisted by the applicant, and all parties used 
the base data obtained therefrom in drawing the conclusions and offering the 
opinions that were presented to the Commission. 

The net result of studies by engineers of three independent organizations is 
that two of them, the Canadian Government and the applicant, find that no 
damage will ensue as a result of any prospective rise in water table in the 
district, while the third, by Messrs. Newell and Jessup for the United States 
Government, finds that there are certain areas of low land within the various 
districts that will suffer injury if the storage is allowed. This low area is 
called the “critical area”’. 

The applicant calls attention to three phases of the Newell-Jessup studies 
to show that they are totally inadequate and lead to wholly erroneous con- 
clusions. Two of these phases have to do with the areas which were investi- 
gated and are now considered under the heading ‘‘The Critical Areas’. The 
third phase, equally important, has to do with the total inadequacy of the 
inventory method of analysis discussed later under that heading. 


Critical Areas. The First Phase: With regard to the areas investigated 
and reported upon by Messrs. Newell and Jessup, the applicant contends 
(without prejudice to the argument hereinafter that their studies are basically 
in error) that the Newell and Jessup exhibits contain ample evidence to show 
that these studies were confined to those areas in which it was considered 
serious damage might be expected and did not include those higher lands in 
which the Jessup evidence would indicate a benefit is to be expected. 

On page 5, Newell Exhibit 11, Mr. Newell states, “ High lands along 
the river levees, where water table is far below the ground ‘surface, may not 
be so adversely affected from an agricultural standpoint by a higher water 
table in the spring. There are, however, bordering lands between the ‘levee 
areas’ and the ‘critical areas’ which, following a season of greater precipita- 
tion, would suffer similarly to the featured low lands. Following a season of 
smaller precipitation the water table characteristics of these bordering or in- 
between lands would place them in the classification with the higher levee 


Ee er might not be so adversely affected by increased elevation of water 
able. 
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It 1s evident from this that Mr. Newell is considering only the damaging 
effects of a rise in water table in certain areas and not the net effects to the 
districts and that he considers that he has included in the critical areas all 
lands which would be adversely affected to a serious degree in a year of 
ordinary supply. | 

_Assuming for the moment that the Newell and Jessup studies of the 
critical areas are representative, the applicant contends that they indicate 
that the land bordering the critical areas contains many acres which would 
be benefited by a moderate rise in water table and that had the bordering 
lands been included in the investigation, as they should have been in order to 
present the complete story to the Commission, the net damage in each district 
would be greatly decreased. 


_ The Second Phase: With regard to the areas investigated and reported 
upon by Messrs. Newell and Jessup, the base data in the Newell Exhibits 
show that these areas, which Mr. Newell has termed “critical areas,’ were 
determined at a time when water was being held within the sumps and drains 
of the districts, and furthermore that much of the data in connection with 
the ground water study is affected in varying and unknown degrees by this 
same artificial condition resulting from the action of the district owners or 
other parties in closing the gate in the gravity outlet, or preventing the func- 
tion of these drains by dams or other obstructions, during the natural drainage 
period. | 

This act of holding water in the drainage ditches and within the so-called 
critical areas must of necessity raise the water table within these adjacent 
areas. As a result of this the Commission is presented with an artificially 
created picture of critical areas which in effect says: “Here you see our Drain- 
age Districts which we have constructed at great cost by building dikes to 
keep the high water out and drains to carry off the surface water and keep 
the water table down. Here are large areas of low land in which we find that 
df the water table is too near the surface our crops are detrimentally affected 
‘and the yield is decreased. Even with the present drainage facilities we have 
difficulty in draining these low lands and suffer from a high water table. It 
is evident therefore that anything which would tend to raise that water table 
would affect these areas very seriously.” 

That is the picture that is painted in face of the actual fact that the. 
idrains in those districts during the investigation were not being used to drain 
the low lands during the natural drainage periods, but, on the contrary, were 
actually being used in many cases to hold water in the districts and within 


the so-called “critical areas” with, it is obvious, the purpose of raising the 


water table in the hope of increasing the yield. 


The Inventory Method of Analysis. In this method Mr. Newell attempts 
to account for all water entering the districts and all leaving the districts by 
any means other than seepage, and having measured the quantity In the soil 
at the commencement of the period under investigation and the quantity in 


| | the soil at the end of the period he concludes the surplus has seeped to the 


- that the very nature of the probl 


river. From this Mr. Newell computes the effect that the increase in level 
of the river under storage would have in decreasing seepage and therefore 
raising the water table. | Fa ae aa 
A> study of this method indicates that in order to optaln representative 
results not Ae must all contributing and dissipating factors be taken into 
account but an accurate value must be applied a each item. The: Bde oe 
. i -analvses under discussion this accuracy 1s missing an 
AEM adm em and the conditions obtaining in the 


Kootenay valley make its attainment wholly impracticable. 
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The values applied to the seven factors employed in Mr. Newell’s inventory 
analysis (viz., precipitation, district concentration, run-off from adjacent side 
hill area, evapo-transpiration, drainage and pumpage, moisture on hand and 
finally seepage from adjacent hills and mountains) are all to a greater or lesser 
degree based on assumption, guesswork and incomplete data. The applicant 
contends that values applied to seven such unknowns by means of assumptions 
in order to segregate an eighth unknown, viz., amount of, and subsequently, rate 
of seepage between the water table of the critical areas and the river or vice 
versa can only result in an entirely erroneous answer. Moreover, the lack of 
data by means of which to approximate even closely the very important item 
of seepage from the hills makes the inventory method of analysis entirely irrele- 
vant in the Kootenay valley however valuable it may be for similar work under 
different conditions. 

But the assumptions are not ended with the determination of the rate of 
seepage. It may be pointed out that the quantities of water which Mr. Newell 
claims would enter the ditches of Districts 7 and 4 in the B and D periods after 
storage is in effect, as given at the foot of pages 27 and 12, Newell Exhibits 9 
and 10, respectively, can only to a large extent be based upon assumptions for 
the reason that the quantities apply to a theoretically deduced future condition 
and are not in any event susceptible to actual measurement. The task of 
making accurate assumptions is further complicated by the fact that during the 
investigation period water was held in the sumps and drains. 

It is evident that assumptions of this type are subject to considerable error 
and contribute to erroneous conclusions. 

It is therefore the applicant’s contention, as amply supported by the fore- 
going, that the inventory method of analysis is not applicable to the Kootenay 
valley and that the results obtained in the Newell Exhibits, being dependent upon 
this method, are in the last analysis merely assumptions which the results of 
studies of engineers of the Dominion Government and of the applicant show 
to be in serious error. 

It is also pointed out that wholly apart from the inapplicability of the 
Inventory Method of Analysis to the conditions obtaining in Kootenay valley 
as demonstrated in the foregoing, the fact that the water was artificially held 
in the drain ditches within and adjacent to the critical area, has completely 
established, 

(a) that the natural river levels during the winter season do not maintain 
the most advantageous conditions in the drainage district for the best 
crop production; 

(b) that, on the contrary, better conditions for crop production are obtained 
in raising the ground water levels in the drainage district by artificially 
holding the water in the ditches and sumps at higher elevations than 
ee pune by the applicant in the immediately adjacent river 
channel; 


and, in effect, has completely destroyed the theoretical conclusions reached in 
the Newell and Jessup exhibits that any detrimental effect on crop production 
in the districts could be caused by the applicant’s storage proposal. 


Conditions Prevailing in the Drainage Districts durine the Ne 

c well 
“Critical Area” Study. Mr. Newell treats all the districts as i composed of 
levee,” “other” and “critical” areas, but as he does not consider that the 
higher storage level of Kootenay river will affect the “levee” or “ other” 
areas, he confines his evidence concerning these districts to the “ critical ” 
areas. 

As a premise to the water table study, Mr. Newell 
! ass 

encroachments of the higher river on the drainage outlets ee in 
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Mi that interior drain levels were not enhanced by the retarded flow through these 
outlets. Yet the records submitted by Mr. Newell indicate that the level of 
_ the water in the interior drains in and adjacent to the so-called critical areas, 
was enhanced by the retarded flow through the outlets and in certain cases the 
higher river did encroach upon the outlets, and the outlets were opened to allow 
the water from the river to back into the drain ditches to keep the water in 
sald drain ditches higher than it could have been under storage conditions. 
___ According to Mr. Newell there is a critical period for the critical area, and 
if injury is to follow it 1s In consequence of the conditions that would prevail 
during this critical period in the critical area, the critical period being the late 
winter and spring of each year, or between February 15 and May 1. 

Districts 4 and 7 were dealt with particularly by all investigators. Using, 
for the most part, the evidence and data supplied by Mr. Newell, the objec- 
tions to the application are easily refuted. 

In both districts free drainage was obstructed, at all times during the period 
of investigation, by farmers who used the drains in the critical area as irri- 
gation ditches in an attempt to keep up the water table in order to assist crop 
production. As a result, the elevation of the water in the “ critical” area 
‘drains was higher than would have been the case under free drainage condi- 
tions, and even higher, actually, than would have been the case had the storage 
proposed in the application been in effect. 

Wells located in the “ critical” area were studied in order to ascertain 
what relationship, if any, existed between the water table in the “ critical ” 
areas and the level of the river or drains. 

Using Mr. Newell’s own data whereby he shows the water in the said drains 
to be higher than the water in the wells, it is clear that the proposed storage 
level can have no effect whatever upon the water table in these districts: if 
water did not seep from the drains to raise the water table in the “ critical ” 
area wells during the period of investigation, it is inconceivable that a storage 
line even lower than the level of the water in the said drains will have any 
effect. A study of the Average of Critical Wells Curve shows positively that 
no relationship exists between it and the level of the river during the low water 
period and little, if any, relationship during the high water period. 

Mr. Fred. Mathews, on behalf of the applicant, found that the wells near 
the river were influenced slightly by the river level, but that the wells along 

the foothills (in which area is located a substantial part of the “ critical ” 
area) were not influenced by the river level at all. 

Messrs. Meek and Dawson of the Dominion Water Power and Hydrometric 
Bureau, in dealing with this point in their report, indicated that the water table 
was influenced by the river only a limited distance from it, and that assuming 
as an extreme case (and it is an assumption merely) that the maximum increase 

of the storage level will result in an equal increase of the water table in the 

adjacent land, 400 feet would be the possible width of the land affected by the 

proposed storage in District 7, and 1,000 feet in District 4. 

| To summarize the above, it is evident:— 

: 1. That the “ critical ” area is substantially located along the foothills and at 
a considerable distance from the river; , 

2. That consequently any influence on the water table exerted by the river 
will extend but a short distance from the river and will have no effect 


upon the critical areas; 
3. That the level of the water in the drains under storage can have abso- 
lutely no detrimental effect, as it will be kept lower than the present 


level of water in the said drains. 


Those districts whose sluice gates will be somewhat encroached upon by 
the higher storage level, being districts 8, 6, 11 and 1, were next considered. 


&762—12 
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By a study of all available data it is evident that during the “ critical period 4 
the water in the “critical” area drains was much higher than the proposed 
storage level; and further, in all districts the operators wished to increase the 
water table during the “ critical period” for the “ critical” area and maintained 
the water in the ditches higher than it would have been under free drainage con- 
ditions at ploughing and planting time. In effect, this is a complete answer to 
the objection that storage will have a detrimental effect upon crop production. 

Districts 3, 5, 12, 10 and 13, whose sluice gates will not be submerged in 
any way by the higher elevations caused by the proposed storage, were dealt 
with individually and the same conditions as those found to prevail in Districts 
8, 6, 11 and 1 were found to exist, only to a more exaggerated degree. The 
water in the drain ditches and at reference points immediately adjacent to or 
within the “ critical ” arca itself, was found to be, in all cases, several feet higher 
than the proposed storage level. 

Thus the objections to the application with regard to these districts, as in 
the case of the other districts, are not sustained. 


Evidence of L. T. Jessup, United States Department of Agriculture. 
Mr. Jessup took it for granted that Mr. Newell’s evidence had proven that there 
would be an increase in the height of the water table in the ‘ critical’ areas. 
Since Mr. Newell has not proven the existence of “ critical” areas that will be 
injured by the proposed storage levels, then Mr. Jessup’s evidence as te the 
damage or injury that would occur becomes irrelevant. 

It is, however, interesting to note that Mr. Jessup, Transcript page 294, 
where he explains the meaning of the curve on Jessup Exhibit 2, page 6, states 
that this curve shows that for the year 1930, the best depth of water table for 
organic soil was 24 feet, and for mineral soil 3 to 34 feet. This scientific finding 
explains the reason for the farmers of the district trying to hold the water table 
in the land at a higher elevation, in consequence of their experience that the 
ae crops grew where the water table was at a very moderate distance from the 
- surface. 

This evidence also shows there is an ample margin between the present water 
table of the land in all the districts and the elevation of the highest proposed 
storage line, and that even if storage were in effect the practice of trying to 
raise the water table to get better crops would continue, except in years of very _ 
generous natural precipitation. 5, a 

A further point dealt with in Mr. Jessup’s summary, Exhibit 2, page 80, a 
concerns the extra pumping that might ensue from the higher storage levels when 
they encroach upon the drainage outlets of any of the districts. } 

It will be noted, however, that the estimated pumping for District 1 and 
the probabilities concerning the other three districts are based on the premise used § 
by Mr. Newell which, I have already demonstrated, was not in effect during 
Mr. Newell’s investigation and therefore could not apply to Mr. Jessup’s. Since 


the districts have kept more water inside their dikes in the past than would be b 


retained there by the higher storage elevations, there would be no additional : 
pumping to be done. | 
In view of the fact that Mr. G. E. Clark, District Counsel for the United — 
States Indian Service, depended entirely upon the reports and evidence of Messrs. — 
Newell and Jessup, which have been proven to be palpably erroneous, and in | 
view of the fact that Mr. Guy C. McGee of Idaho founded his conclusions upon | 
misconceptions as to the meaning and effect of the application, the representa- 
tions and statements of these men cannot be considered to carry any weight. 
Mr. A. Klockmann’s Statement. Mr. Klockmann, Vice-President of the 
Reclamation Company in Idaho, and owner of District 5 containing 2,000 acres 
of which about 1,000 are under dike, and owner of 2,000 acres of unreclaimed — 
land opposite District 8, which he intended to reclaim in 1933, appeared before | 
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- the Commission asking that approval be given to the application because he 
feared the destruction that his and the other districts faced every spring from 
the high levels of the river during the flood period, stating that the lowering 
of the flood level by even 1 foot. would be of great importance to him in saving 
his district from flooding and that he believed that the amount of reduction 
already effected by the applicant, without any enlargement of Grohman narrows, 
had been the means of saving his district and possibly other districts in 1933. 
us he further stated that with an increase of 6 feet in the elevation of Kootenay 
river during the storage period (and it will be noted that it actually will not be 
6 feet at Mr. Klockmann’s district) no possible damage could come to his district 
from additional seepage, as it has been his practice to allow the river to 
rise from low water a distance of 12 feet before even closing his sluice gates. 
He further stated that nine of the other districts were in the same position as 
his; that no injury could possibly come to these districts, and that he was 
convinced that the benefit of reducing the flood would offset any possible damage 
in the others. 
His experience had taught him that the water table in the districts should 
be very close to the surface, and that he had obtained his best crops from land 
where the water table was within 1 foot of the surface. 


Beneficial Effect of Storage to the State of Washington. W. E. Southard, 
Trustee of the Columbia River Development League of Wenatchee, Washington, 
and Rufus Woods, member of the Columbia Basin Commission of the State 
of Washington, called the attention of the Commission to the great value of 
storage in Kootenay lake to power interests in the state of Washington, since all 
storage water of Kootenay lake would be passed on to the Columbia river, 
and this without cost to said interests. This would mean an addition of 50,000 
to 60,000 horse-power for the first unit alone, and approximately 140,000 horse- 
power added to the production of the Grand Coulee power project if the high 
dam now talked about was built. 

Dr. T. H. Hogg had also investigated the power possibilities of the Columbia 
river below the international boundary line, and stated that “ benefits of immense 
value will accrue to power sites on the Columbia river below the international 
boundary”. He also explained that in addition to the 140,000 horse-power 
additional production at Grand Coulee that was possible, there were six other 

power sites upon the river which, if all used, would mean an addition of 300,000 
— horse-power that would accrue to the power interests in the state of Washington, 
without any additional cost to them. 


} Conclusion. The flood relief afforded to the reclamation districts in 
Idaho has been proven and admitted to be substantial. Engineers for the 
interested governments and otherwise in the past have advocated the carrying 
out of improvements at Grohman narrows and the erection of control works 
below Grohman narrows as a fundamental feature of any successful reclamation 
of the low lands of Kootenay valley in Idaho and British Columbia, the expense 
of which would be a charge against the lands reclaimed. Such improvements 
and control works will be provided in the present scheme of the applicant 
without cost to the reclamation interests. In these works the foundation is laid 
for further improvements both at Grohman and Proctor narrows, and other 
control points, affording additional relief from flood hazard. 

The evidence of the applicant and of the Dominion of Canada has shown 
that no injury will be done to the reclamation districts or any other interests 
by the increased levels of Kootenay river in Idaho during the storage period. 
The evidence produced by any party objecting to the application has failed to 
prove that any injury will be done, the data on the record showing that there 
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will be no injury from the storage levels and that the conditions existing 
during the period of study have been worse than the conditions that will prevail 
when storage is in effect. | 

Substantial benefit will ensue to power interests in the state of Washington, — 
from the storage of water in Kootenay lake as applied for. ‘ 

Two paragraphs from Canadian Government Exhibit 8, being a report from 
the Chief of Engineers, United States Army, Document No. 157 of the 72nd — 
Congress, First Session, House of Representatives of the United States, now 
quoted from page 29, constitute an appropriate summary :— 

“Tn connection with the dam and compensatory works proposed by 
the West Kootenay Power and Light Co., it seems that the use of storage 
as proposed is desirable for the highest utilization of the potential power 
in the Kootenay and in the Columbia, and the compensatory works will 
be of benefit during the flood stages to all overflow lands in the valley 
above the lake, in Canada as well as in the United States, in that it will 
increase the discharge capacity of the river. 

“The reclaimed areas in Idaho are at present probably subject to the 
possibilities of greater damage from floods during the summer season than 
from improper drainage of the subsoil due to raising the water table during 
the fall and winter months.” 


No damage will be done and no additional expense will be incurred by Idaho ~ 
interests. Substantial benefit will accrue to all United States interests, there- — 
fore the applicant most respectfully requests that this Honourable Commission. 
grant its application. 


SumMaArY OF BRIEF SUBMITTED ON BeuHaur or His Masesty’s GOVERNMENT 
IN CANADA 


The “ Brief filed on behalf of the Government of Canada” January 5, 1934, : 
by J. E. Read, K.C., Legal Adviser, Department of External Affairs, may be 
summarized as follows:— 


_ Nature of the Application. Under the heading “ Nature of the Applica- 
tion” the Brief points out that the application, coming under Article IV of the 
Boundary Waters Treaty, 1909, which provides as follows:— 


“The High Contracting Parties agree that, except in cases provided for ~ 
by special agreement between them, they will not permit the construction or — 
maintenance on their respective sides of the boundary of any remedial or 
protective works or any dams or other obstructions in waters flowing from 
boundary waters or in waters at a lower level than the boundary in rivers — 
flowing across the boundary, the effect of which is to raise the natural level — 
of waters on the other side of the boundary unless the construction or main- 1 
tenance thereof is approved by the aforesaid International Joint Com- 
mission. 

“Tt is further agreed that the waters herein defined as boundary waters ~ 
and waters flowing across the boundary shall not be polluted on either side — 
to the injury of health or property on the other.” 


was made by the West Kootenay Power and Light Company, Limited, to the | 
Government of Canada and was transmitted to the International Joint Commis- _ 
sion for appropriate action. | 


The Brief then takes issue with the contention of the Attornev-G lof 
the State of Idaho as expressed at the hearing at Nelson that the Comaenined did 


not have jurisdiction to deal with the application on the three following 
erounds:— | 
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i (1) That the Commission did not have the power to authorize a permanent, 
as distinct from a temporary, obstruction, the effect of which would be to raise 
_ the natural level of waters on the other side of the boundary. 

“(2) That the Commission did not have jurisdiction to deal with an appli- 
cation by a private enterprise. 

_ “(8) That the Commission did not have jurisdiction to authorize an obstruc- 
tion that would interfere with the drainage of lands in the United States, into 
streams flowing into boundary waters and that, therefore, the project could not 
be authorized in that it interfered with such drainage.” 


With regard to the first of these it is pointed out: that there is nothing in 

the Treaty to indicate an intention to restrict its operation to temporary obstruc- 
tions or diversions; that such a restricted interpretation would be entirely incon- 
sistent with the provisions of Article VIII which contemplate remedial or protec- 
tive works and the protection and indemnity of interests affected, measures 
appropriate only to permanent obstructions, and that such an interpretation 
would be inconsistent with the position taken by the Commission during more 
_ than twenty years. 
With regard to the second objection it is pointed out: that such a contention 
- would defeat the whole object of the Treaty; that in most of the States bordering 
on the international boundary line and in most of the provinces of Canada, the 
~ economic development of boundary waters and waters flowing across the boundary 
is in the hands of private interests and corporations; that an interpretation of 
the Treaty which excluded from its operation the development of power and 
irrigation resources would frustrate the development of very substantial areas 
in both countries; that there is nothing in the Treaty to indicate that develop- 
ment by private interests is excluded from its provisions and that the fact that 
both Governments have for more than twenty-one years acquiesced in and acted 
upon rules of procedure authorizing applications by private interests, would seem 
to be conclusive. 

With regard to the third objection it is pointed out that the Kootenay river 
is neither a boundary water nor a stream flowing into a boundary water and that 
therefore the provision of the Protocol to the Treaty upon which the objection 
is based has no application in the present case. 

In reply to the contention of the State of Idaho that the building of the 
dam at Corra Linn in itself constituted a breach of the Treaty it is pointed out 
that there is a head of some fifty feet available at the Corra Linn site which can 
be developed for power purposes without interference with the natural water 


levels at the international boundary and that such a development as distinct 


from the use of the dam for storage purposes is a matter falling wholly within 
the jurisdiction of Canada. 


The Position of the Canadian Government. Under the heading “The 
Position of the Canadian Government ” the Brief points out that in addition to 
the investigation of certain important aspects of the company’s proposals with a 
view to assisting the Commission in dealing with the application, the Canadian 
Government is directly interested in the effect of the proposals upon navigation 
on Kootenay lake and river in British Columbia and upon the Indian reserves in 
Kootenay flats in British Columbia. 

It is pointed out that with regard to navigation the project was approved by 
the Canadian Government acting under the Navigable Waters Protection Act 
because it was found that the project would improve navigation conditions, while 
with regard to its position as proprietor of riparian lands it was found, after 
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investigation, that these lands while they would be affected by the proposed levels — 
would not be injuriously affected, the lessening of the flood flows in summer 
being a substantial benefit as against an unimportant increase in the low levels. | 

It is also stated that the other riparian interests in Canada have raised no ~ 
objection to the project. 


Character of the Issues. Under the heading “ Character of the Issues vi 
the Brief states that in drawing up the Boundary Waters Treaty and in estab- 
lishing the International Joint Commission “the two countries clearly indicated 
their intention that the Commission was to be a tribunal with broad powers, 
having as its primary purpose and object the enabling of the development, on ~ 
both sides of the international boundary, of the natural resources thereof. Its — 
task was the reconciliation and adjustment of conflicting interests and its powers 
were ample for that purpose. The history of the International Joint Com- 
mission since its inception has demonstrated this principle.” 

The Brief points out that the Kootenay river is an international stream in 
the strictest sense of the word and states that in considering the application the 
river system as a whole should be kept in mind. It submits that there are two q 
distinct issues before the Commission. 7 

“Tn the first place, the Commission should weigh the advantages and dis- — 
advantages that may result from the project, with a view to determining whether 
or not it should be approved. In considering the advantages, the beneficial 
effect of the development of the power resources, both in Canada and the United — 
States, which has not been questioned, merits consideration. Further, the — 
admittedly beneficial influence of the project in lessening the dangers from flood a 
waters in the Kootenay flats in both countries is important. These certain — 
benefits should be weighed in the balance and compared with the possibility of — 
adverse effect caused by raising of the low water levels in the Kootenay flats, — 
both in Canada and in the United States. It is submitted that the Commission — 
should not consider rejection of the project because of adverse effect upon ~ 
privately or publicly owned lands in the Kootenay flats. The Treaty with its : 
provisions for protective works, and possible indemnity, obviously contemplated : 
that obstructions would be authorized that would cause damage. The Treaty — 


clearly contemplated that the Commission would consider the balance of advan- q 
tage and disadvantage and, that where the benefits that could be derived from — 


a development outweighed the possible disadvantages, and especially where 4 
those possible disadvantages could be dealt with by protective works or indem- — 
nity, the Commission would authorize the project with adequate safeguards. 


“In the second place, an issue was raised which comes into operation in — 
the event that the Commission considers that the benefits to be derived from — 
the project outweigh the possible disadvantages and consequently approves the | 
project. This secondary issue is the determination as to whether, in the cireum- 
stances, there is any occasion for requiring protective works or indemnity. This ¢ 
depends upon a balancing of the advantages to the affected interests, with the — 
possible disadvantages, in order to ascertain whether the affected interests would — 
Pe Ss a worse position under the project than they were with the river at natural . 
evels. 


“Tn this respect the present application is radically different from most } 
projects. The ordinary case of a dam in a stream backing water across the 
boundary, involves possible benefits to the owner of the dam, and nothing but — 
detriment to the upper riparian interests. In the present project provision has q 
been made for conferring very substantial benefits to the riparian interests that 
are possibly affected during the storage season. The applicant in designing the - 


‘ 
te 
i project has obviously planned to minimize even the possibility of adverse effect, 
_ and to make the project as a whole positively beneficial to the reclaimed areas 
above Kootenay Landing. Accordingly, the second issue is the determination 
of the question whether the project is, on the whole, beneficial to or detrimental 
to the reclamation projects in the Kootenay flats.” 
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Summary of Points Established Before Commission. In summarizing 
the more important points which have been specifically established by the 


reports, base data, written briefs and oral arguments presented to the Com- 


mission, the brief calls attention to the fact that it has been established :— 


(1) “that ‘ alkali is not present in the soils of Kootenay valley to a depth 
of 7 feet in sufficient quantities to be harmful to the growth of crops’ and ‘the 
raising of the water level in the winter will not have any effect on the alkali 
content of the soil.’ 


(2) “That the Corra Linn dam has been constructed with a discharging 
capacity much greater than the maximum known flood on the river; that if 


~Grohman narrows is improved as proposed by the excavation of 250,000 cubic 


yards, the discharging capacity of the dam is sufficient, if properly regulated 
and controlled, to permit the drawing down of the water levels on Kootenay 


lake and in the river reach extending upstream to Bonners Ferry, to an eleva- 


tion well below the elevations which would obtain under natural conditions. 
(3) “That the effect of the company’s storage proposals during the storage 
and draw-off period will be to retard the lowering of the waters in Kootenay 


lake and upstream therefrom to Bonners Ferry with the result that there will 


be recorded higher water elevations throughout this period and throughout this 
reach than would have been the case under natural run-off conditions (with the 
exception that at the date of the beginning of the spring inflow, the water levels 
will be again at their natural elevations) ; 

“That the average increased depths which will result from the storage 
proposals of the company during the low water season, over and above the 


elevations which would have been recorded under actual run-off conditions, 


are very moderate in any one season—varying from 2:42 feet to 3°84 feet at 
Copeland and from 2-17 feet to 3-56 feet at Bonners Ferry. 

(4) “That the channel excavation which has already been completed by the 
company between the dam and Grohman narrows will be of substantial benefit 
in lowering the levels of Kootenay lake during flood conditions, if control of 
the flow through the dam is exercised with that end in view, 

“That in connection with flood flows experienced in the season of 1938, 
the excavation already completed by the company in the river channel, at and 


- below Granite, had a material effect in lowering peak levels of the reach from 


Kootenay lake to Bonners Ferry below the point that would otherwise have 


been reached had such excavation not been completed; 


“That the additional excavation of 250,000 cubic yards which is proposed 
4t Grohman narrows will be of very substantial additional benefit to the 
Drainage Districts during flood conditions if control of the flow through the dam 


is exercised with that end in view; 
“That in connection with the flood flows experienced in the season of 1933 


| the excavation proposed at Grohman narrows, would have had a very sub- 


stantial effect in further lowering the peak levels below the actual recorded 


levels; 
“That the excavation as proposed would provide for a more rapid run-off 


of flood water with a consequent retarded raising and more rapid lowering of 


the high water levels and with a resultant easing of the pressure upon the dikes 
throughout the entire rising and falling stage of the high water period; 
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“That the lowering effect of the excavation proposals upon water levels 
under high water conditions is of direct beneficial value to the drainage districts; 

“That in connection with the flood flows experienced in the season of 1933 
the excavation already completed by the company in the river channel at and 
below Granite in conjunction with the excavation proposed at Grohman narrows, 
would have had a very substantial effect in lowering the peak levels below the 
point that would otherwise have been reached without such excavation; 

“That a program of additional excavation over and above the excavation 
of the 250,000 cubic yards, as now proposed, would be additionally beneficial 
to the drainage districts. 

(5) “That many extensive investigations and exhaustive studies have been 
made into the possibilities of reclaiming the Kootenay flats lands, by Unite 
States and by Canadian engineers—representing United States and Canadian 
interests, public and private, including the United States Federal Government, 
the State of Idaho, and the Province of British Columbia; 

“That these United States and Canadian engineers—government and 
private—who have investigated the reclamation of Kootenay flats have unant- 
mously concluded that the lowering of Kootenay lake and the waters upstream 
therefrom during the high water season by means of excavation at the control 
point in the lake outlet, is an essential feature to any successful reclamation of 
the area in question; | | | 

“That four out of seven of the above investigations concluded that, in 
conjunction with the excavation of the outlet, 2t was necessary to provide 
regulating works at the outlet for the purpose of controlling the outflow during 
the low water months; 

“That the costs for these enlargement and control works were recognized 
by these investigating engineers as a fundamental charge upon the reclamation 
project as a whole. | 

(6) “ That the proposals of the company provide for the cost of the removal 
of some 250,000 cubic yards of material from the control section in the lake 
outlet, in addition to the excavation already made by the company during the 
years 1930 and 1931 at and below Granite, and for the necessary regulation 
works to control the outflow from the lake, with no financial contribution on 
the part of the reclaimed areas. 


(7) “That in 1931, under the provisions of an Act of Congress approved 
February 12, 1929, the United States Corps of Army Engineers, after making 
a careful examination of the flood regimen of the river and of conditions obtain- 
ing throughout the Kootenay flats and throughout the river reach, both in the 
United States and in Canada, and of the storage and excavation proposals of the 
West Kootenay Power and Light Company, submitted to the Speaker of the 
House of Representatives a report upon the Kootenay river, Idaho, with a 


view to the control of its floods. (United States Army Engineers Report—Cana- _ q 


dian Government Exhibit No. 8) ; 


“That the report of the. United States Cor ' ie 
Secretary of War points out:— ps of Engineers to the 


“That the drainage districts in Idaho ar bj r- j 
the dikes during high water; iit Sih Oe cet a 
“ That the safeguarding of the drainage districts in Idah 
ae g o from flood 
in high water 1s dependent upon the enlargement of the outlet ofiontentie 
lake or, alternatively, the diversion of the Upper Kootenay into the Columbia 
river through what is known as Canal flats, or a combination of the two— 
both of which operations must be undertaken in Canada; 


“That material raising of the dik . 
Idaho is infeasible; ‘ Kes or deepening of the channel in 
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“That the reclamation areas in Idaho are at present probably subject 
to the possibilities of greater damage from floods during the summer season 
than from improper drainage of the subsoil due to the raising of the water 
table during the fall and winter months; 

“ That the use of the storage as proposed by the West Kootenay Power 

_ and Light Company is desirable for the highest utilization of the potential 
power in the Kootenay and the Columbia rivers, that is to say, in the power 
reach of the Columbia river lying within the United States; 


“ Note.—In brief, the report of the Engineers of the United States 
War Department may be termed to be a complete endorsation of the 
proposals of the West Kootenay Power and Light Company as beneficial 
to the drainage interest in Idaho. 


(8) “That the Kootenay river is probably the most oustanding example 
of an international stream along the entire boundary; . . . . that there are 
a number of international problems connected with this watershed which involve 
important interests on both sides of the border; that in order that the United 
States and Canada may realize the development of the full resources of this 
international river system, 2¢ 1s essential that there should be the fullest possible 
measure of mutual co-operation at all points; that any other policy can only 


prove mutually hurtful; and that under the Boundary Waters Treaty, the 


High Contracting Parties have set up the necessary instrument to achieve this 
mutual co-operation; 
“That the report of the United States Corps of Engineers to the Secre- 


tary of War points out that the protection of the drainage districts by the 


enlargement of the lake outlet can be effected only by joint action between 
Canada and the United States, which action can best be secured through the 
International Joint Commission. 


(9) That there is available below Kootenay lake on the Kootenay river 
in Canada a total developed and developable head of 348 feet, and on the 
Columbia river in the United States of some 1,300 feet, which latter head 
includes the 355-foot Grand Coulee site, the development of which is being 
placed under way by the Federal and State Governments in connection with 
the Columbia Basin Project; that the beneficial value of the water stored in 
Kootenay lake under the company’s proposals will be available to Canada and 


- to the United States in proportion to the ratio of the respective heads in either 


country, i.e., the benefit to the United States will be nearly four times the 


benefit to Canada; that this benefit value is found in an increase of the firm 


power capacity of the Columbia river in the State of Washington by an amount 
in excess of 500,000 horse-power, of which 140,000 horse-power is attributable 
to the Grand Coulee site; and that this benefit value to the United States 
is being made available at no cost to the United States. 

(10) “That the Dominion Department of Public Works, which is respon- 
sible for the proper preservation of navigation in the waters under consideration 
in Canada, 

“(a) believes that the low water conditions will be improved for navi- 

gation by the storage proposals of the company; 

“(b) believes that the alleviation of the high water conditions will also 

be helpful to navigation; and 

“(c) accordingly approves the proposals of the company. 


(11) “That the Dominion Department of Indian Affairs possesses eight 


_ reserves on the Kootenay flats in Canada; 
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“That that department does not consider that the moderate backing up | 


of the Kootenay river water level at the international boundary by the com- 
pany’s storage proposals during the low water season will, in any wise, Injuri- 
ously affect the Indian lands on Kootenay flats; 

“That on the other hand the department appreciates the benefit which 
will accrue to these lands by the reduction of the high water stages of Kootenay 
lake and river as a result of the proposed excavation at Grohman narrows; 
and 

“That the department therefore approved of the company’s proposals as 
submitted to the Commission. 

(12) “That all districts which are interested in the reclamation of 
Kootenay flats lands in Canada approve the company’s proposals. 

(13) “That Mr. A. Klockmann, owner of District No. 5 and owner of a 
block of land opposite District No. 8 on which he intends to start reclamation, 
and Vice-President of the Reclamation Company in Idaho, considers that nine 
drainage districts in Idaho cannot possibly be affected by the company’s storage 
proposals during the low water season and on the other hand considers that, if 
there were a lower water mark during the high season of say even 1 or 2 or 3 
feet, such lowering would be of enormous benefit to the reclaimed districts. He 
also considers that the lowering which was made effective during the flood 
season of 1933 as a result of the excavation already completed by the company 
in the river channel at and below Granite, was of material assistance towards 
saving the drainage districts from flooding. | 

(14) “That the diking of drainage districts in Idaho raised the levels of 
Kootenay lake and river and increased the flood discharge from the lake; 


(15) “That the water levels in the ditches and in the sumps of certain of — 


the drainage districts have been held during the low water (proposed storage 
periods) of 1930-31 and 1931-32 at levels higher than those which are proposed 


under the company’s storage plans and higher than those which would have : 


obtained under free outflow conditions.” 


Discussion of the Issues. Under the heading “ Discussion of the Issues ” 


the Brief points out “that there is complete agreement on both sides of the | 


boundary in respect to the following basic features of the company’s proposals: — 


“(q) That no detrimental effects need be anticipated from the alkali con- — 


tent in the soil; 


‘(b) That the diking of the drainage districts in Idaho has resulted in an 
increase during high water in the levels of the river reach from Bonners Ferry to j 
Kootenay lake, as well as of Kootenay lake itself, while the increased water level | 


of Kootenay lake has had the effect of increasing the high-water discharge from 
Kootenay lake; 


“(c) That the discharging capacity of the dam is amply sufficient to pass | 


the high-water flows without causing any backwater effects; 

(d) That the company’s storage proposals on Kootenay lake will moder- 
ately raise the water levels to the south of the International Boundary during 
the low-water months; 


“(e) That the excavation already completed at and below Granite permits } 
of the material lowering of the water levels throughout the reclamation reach 


during high water conditions; that the excavation of an additional 250,000 cubic 


yards of material at Grohman narrows would substantially increase the amount ; 


of this lowering in the said reach; that further additional excavation, over and 


above the excavation of 250,000 cubic yards as now proposed, would be addi- 


tionally beneficial to the drainage districts; 


“(f) That the lowering which has already been secured together with that | 


which is proposed is of direct beneficial value to the drainage districts.” 
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It.then: states :— 


‘There remains for consideration only one basic feature, i.e. the question 
as to whether or not the moderate backing up of the water levels during the 
storage season (i.e. during the months of September, October, November, Decem- 
ber, January, February and March), will affect the ground water levels in the 
drainage districts in such a manner as adversely to affect crop production. This 
as the one feature as to which there developed a difference of opinion, in the 
material and in the viewpoints presented to the Commission.” 

The Brief calls attention to the fact that an analysis of the relationship 
existing between the ground water table of the drainage districts and the adjacent 
river levels was made by government engineers and presented to the Commission 
as Canadian Government Exhibit No. 9. It summarizes the general conclusions 
of this exhibit as follows:— 


“1. That the area in which the ground water table is affected by changes in 
river level is restricted to a more or less narrow strip adjacent to the river and 
varying in width from 200 to a maximum of 2,000 feet depending on the porosity 
of the soil and other physical conditions; 

“2. That even on the extreme assumption that the water table in the area 
affected by the river would be raised an amount equal to the proposed increase 
- in river level, the maxvmum level of the water table as shown by the wells in this 

affected area would be from 9 to 25 feet below the ground surface during the 
storage period; 

“3. That any higher water table which may result from the storage pro- 
posals in the area affected by seepage to or from the river will not have any 
injurious effect on the agricultural value of the land under consideration. 


“It is submitted that the analysis embodied in Canadian Government 
Exhibit No. 9 demonstrates that the ground water levels in those parts of the 
drainage districts which are located well back from the river or levee areas will 
not be raised as a result of the company’s storage proposals.” 

On the other hand, the Brief points out that the United States engineers 
after making a study of the ground water levels in relation to river levels, as 
described in Newell Exhibits Nos. 9, 10 and 11, reached the conclusion that the 
company’s storage proposals would have the effect of raising the ground water 
table in certain areas which they termed “ critical areas” and that this rise in 
ground water level would detrimentally affect crop production (Jessup Exhibit 
No. 2). These “ critical areas” which the Brief submits should be called “ inves- 


 tigatory areas” are defined in the Newell Exhibits as comprising all lands in 


‘which the ground water table was within four feet or less of the ground surface 
on April 1, 1930. Pots ee 

In summarizing its conclusions with respect to this difference between the 
findings of the Canadian and United States Government engineers, the Brief 
states “that the entire question as to possible damage to crops hinges upon the 


two questions. 


“ First.—Whether or not there are areas that are critical. 


“Second.—Whether or not the ground water levels in the spring and growing 
season in such areas will be raised as a result of the company’s storage 


proposals.” uf 
With respect to the first question it is pointed out that the so-called “ critical 


areas” were determined at a time when water was being artificially held in the 


drainage ditches and sumps within the districts and that consequently the exist- 
~ ence of critical areas has not been established. It is stated that any conclusions 
- founded upon the extent of the areas as defined or upon the depth to water table 


within these areas are basically in error. 
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With respect to the second question it is pointed out that the impossibility 
of measuring the different factors entering into the “ Inventory Method of 
Analysis,” upon which the entire contention, that ground water levels are raised 
and consequently that damage to crop production will result from the applicant's 
proposals, is based, makes the application of this method wholly impractical 
under conditions obtaining in Kootenay flats. Moreover, it is pointed out that 
there is ample evidence in the United States Government Exhibits “to demon- 
strate the fact that the ‘ critical area-to river’ seepage theory is wholly unsound 
and that it does not establish in any degree whatsoever that the ground water 
levels will be raised in the so-called ‘ critical areas’ as a result of the company’s 
storage proposals.” | 

The Brief then states that “It has, therefore, been demonstrated that 
nothing has been submitted to the Commission which in any degree whatsoever 
impairs the conclusions reached in the Canadian Government Exhibits Nos. 9, 
10 and 11, to the effect that the company’s storage proposals will not raise the 
ground water levels in the drainage districts in any manner as to injuriously 
affect the agricultural value of the land.” 

It therefore follows that “inasmuch as no rise is to be anticipated in the 
ground water table in the so-called ‘ critical areas’ as a result of the company’s 
storage proposals in the low water season, the conditional conclusions reached 
in the Jessup Exhibit, as to possible damage to crop production, have no appli- 
cation to the districts and do not enter into the problem which is before the 
Commission.” 


With regard to the holding of water in the ditches and sumps of certain 
of the drainage districts the Brief states: ‘‘ These higher levels in the ditches 
and in the sumps must have been so held knowingly and purposely by the 
district owners. There can be only one possible reason for the holding of these 
sump and ditch levels at these higher elevations and that reason is that, as a 
result of such holding, it was anticipated that the crop production would be 
bettered. No representations have been made that the crops in these districts 
have been other than satisfactory. That the effects of holding the water were 
satisfactory is demonstrated by the fact that water was held during each year 
of the investigation. 


“The Commission is therefore in the fortunate position that it does not 
have to form its opinion upon an analysis based upon theory and assumption. 
Nor is it necessary for the Commission to depend upon future demonstration. 
Actual demonstration of the effect of holding the water table at higher eleva- 
tions than are to be anticipated from the company’s storage proposals have 


already been carried out on a widespread basis throughout the reclamation area 


in Idaho by the district owners themselves. 


“Tt is finally submitted, therefore, that apart altogether from theoretical 
deductions as to whether or not the company’s storage proposals will have the 
effect of raising the water table in the drainage districts, the practical effect of 
such raising upon crop production has already been completely: demonstrated 
in many of the districts and that such effect is beneficial rather than detrimental 
to crop production. It is submitted that no further practical demonstration is 
required.” 


Further to the discussion of the issues in the main body of the brief there 
are attached to it three appendices in No. I of which the Inventory Method of 
Analysis is discussed in greater detail and in No. II of which the benefit value to 
Idaho interests of lowering the flood levels of the Kootenay river is discussed 


while in No. III certain phases of the representations made on behalf of the 
State of Idaho are considered. 


Te eS eg 
IE rN 
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Miscellaneous Phases. Under the heading “ Miscellaneous Phases” the 


_ brief gives further consideration to certain items as follows: — 


With regard to possible further excavation at the lake outlet it states:— 

“ It is submitted that, with the 250,000 cubic yards removed and the beneficial 
effects accruing therefrom realized by the drainage districts, the way is open 
to effect arrangements for additional excavation for the further benefit of the 
drainage districts. This is a matter of vital import to the entire problem of 
the successful reclamation of Kootenay flats. 

“It may also be noted that if in the operation of the storage scheme it is 
found that the 250,000 cubic yards of excavation from the Grohman narrows 
is not sufficient to ensure that the level of Kootenay lake is reduced to the average 
low water mark at the time of the beginning of the spring freshet, the company 
undertakes to excavate such additional yardage as will accomplish this result. 
(Transcript 499.) ” 

With regard to the higher water levels in Kootenay river and lake as a 
result of diking the drainage districts in Idaho it states: — 

“This feature is brought to the attention of the Commission in order that 
two phases may receive its consideration. 

“The first phase which merits consideration in respect to this matter is the 


- fact that the diking of the districts has resulted in raising the high water level 


one 


in flood time in the river adjacent to the districts and this fact makes even more 
essential to the districts the relief and benefit which will be experienced by 
lowering the high water conditions by means of the excavation at Grohman 
narrows. 

“The second phase is that the increase in water levels and in river discharge 
from the lake has resulted in increased costs in the reclamation of Kootenay 
flats lands in Canada because of the higher dikes required, the increased pump- 
ing requirements and the generally greater possibility of failure, and also in 
increased costs in the construction of power undertakings on Kootenay river 
below Kootenay lake in order to provide for additional flood discharge capacity. 
Under Article II of the Boundary Waters Treaty Canada would have a claim 
for damages against the drainage districts in Idaho for the injury which has 
resulted to Canadian interests from the higher levels and the greater discharges 
which have resulted from the diking of the said drainage districts.” 


With regard to the broader international phases it states:— 

“Tt is only through the instrumentality of the International Joint Commis- 
sion, the body created by the Governments of Canada and the United States 
for this express purpose, that the advantageous utilization of the resources of 
the Kootenay river watershed, in the best interests of both countries, can be 
realized. It is therefore necessary that, in considering this application, the river 
system as a whole should be kept in mind.” 

With regard to the benefit of stored water to power in the United States 
the brief states:— 

“The beneficial value to the power resources of the Columbia river located 
in the United States is almost four times the benefit to the power resources of 
the Kootenay river located in Canada. The firm power capacity of the 
Columbia river in the State of Washington will be increased by an amount in 
excess of 500,000 horse-power. Of this amount 140,000 horse-power is attribu- 
table to the Grand Coulee site now in course of development by the Federal 
and State Governments. In this connection also, reference might be made to 
the public announcements which have been made since the date of the hearings 
to the effect that the development of a further site on the Columbia river at 
Bonneville, where a head of some 62 feet will be utilized, has been placed under 
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way by the Federal and State Governments, and that the United States Public 
Works Administration has allotted the sum of $20,000,000 for the construction 
of the undertaking. 

“Ag has been established before the Commission, the increased firm power 
which is being made available to the United States on the Columbia river, is 
being made available at no cost to the United States. 

“Tt is submitted that in appraising the economic effect in the United States 
of the company’s proposals, the Commission must take cognizance of the 
immense benefit value, to the power resources on the Columbia river in the 
State of Washington, resultant from such proposals.” 


Conclusions and Recommendations. The conclusions and recommenda- 
tions contained in the Brief are repeated herewith in their entirety:— 

“The difficulties that confront the International Joint Commission in 
dealing with such complicated and technical issues, are fully appreciated. It 
is thought, however, that they can be simplified and thus rendered capable of 
solution by considering certain essential points. 

“Tt is clear that the project, considered as a whole, is one that should 
commend itself to the Commission. No serious argument has been advanced 
that would justify the frustration of the development of the Kootenay-Colum- 
bia system, the greatest potential source of wealth to the northwest of the 
United States and the southwest of Canada. The only contested question before 
the Commission is the single, but complicated, issue——whether the project is, on 
the whole, beneficial or detrimental to the reclamation districts and areas capable 
of reclamation in Canada and the United States. 

“Tf the project is on the whole beneficial to the Idaho interests, it follows 
that the application should be granted, with proper safeguards. If the project 
is on the whole detrimental to the Idaho interests, it follows that the application 
should only be granted with specific provisions for indemnity. 

“Accordingly, it becomes necessary to consider the balance of benefit and 
detriment from the point of view of the Idaho interests. 

“On the credit side, the project shows a lowering of flood levels and a certain 
appreciable lessening of danger to the dyked districts. This is undisputed. Its 
value has been minimized by certain of the landowners but, in view of the over- 
whelming testimony presented in the reports of eight separate engineering 
investigations, extending over practically fifty years and culminating in the 
report of the United States Corps of Army Engineers in 1931, it is submitted 
that it is a credit item of first magnitude. These reports demonstrate that it 
would have been worth while for the reclamation interests to have expended their 
own moneys in excavating Grohman narrows and erecting a control dam in order 
to secure the benefit of lowered flood levels. The carrying out of this work by 
the applicant, at no expense to the reclamation interests, is an asset worth many 
hundreds of thousands of dollars. 

“On the debit side, the project shows certain but limited increase in 
autumn and winter river levels, with a possibility of detrimental effect upon the 
riparian lands. The question of whether there will be detrimental effect upon 
riparian lands is a matter of inference and conjecture, and is incapable of 
definite proof. It is submitted that the Commission should accept the views of 
Messrs. Meek and Dawson and the result of their investigations conducted on 
behalf of the Canadian Government in this matter. Their views are largely 
confirmed by the fact that in the so-called ‘ critical areas’ the water tables have 
not responded during the period of investigation, in any respect, to changes in 
river levels. 

_ “Even if the International Joint Commission were of the opinion that the — 
raising of the river levels during the storage season might affect, eround waters | 
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in the so-called ‘critical areas,’ it should be pointed out that no real attempt 
_ has been made to evaluate the possible detriment that might thus be occasioned. 
_ If the views of Mr. Newell and Mr. Jessup are accepted in their entirety, the true 
measure of detriment to the Idaho interests would be the amount of money that 
would be necessary to provide for the increased pumping. No evidence has 
been presented as to pumping costs, and no estimates have been given as to the 
additional pumping that would be necessary to compensate for any possible 
effect the storage regime might have upon ground water conditions. It is sub- 
mitted that the Commission would be justified in concluding that the measure of 
detriment would be a comparatively trivial amount, and certainly not an 
amount cemparable, when measured in dollars and cents, to the valuable assets 
presented on the credit side of the account. 

‘““In the evidence as presented to the Commission there has been only one 
attempt made to give expert evidence as to the balancing of certain benefits on 
the one hand, and possible detriment on the other. That is to be found in the 
report of the United States Army Corps of Engineers, 1931. The engineers 
in that case had under consideration both the benefit to the reclamation interests 
of lowered flood levels and the possible effect upon conditions in Idaho of the 
increased levels during the storage period. Their conclusions as to the balance of 
advantage or disadvantage are expressed in the statement which is quoted on 
page 64 of the Brief and which may be repeated:—— , 

~ £94-—Tn connection with the dam and compensatory works proposed 
by the West Kootenay Power and Light Company, it seems that the use 
of storage as proposed is desirable for the highest utilization of the potential 
power in the Kootenai and in the Columbia, and the compensatory works will 
be of benefit during flood stages to all overflow lands in the valley above the 
lake, in Canada as well as in the United States, in that it will increase the 
discharge capacity of the river.’ 

‘95—The reclaimed areas in Idaho are at present probably subject to 
the possibilities of greater damage from floods during the summer season 
than from improper drainage of the subsoil due to raising the water table 
during the fall and winter months.’ 


“Tt is submitted on behalf of the Canadian Government that the Com- 
mission should accept the position set forth above, particularly the conclusions 
of the United States Army Corps of Engineers and find that the project 1s on 
the whole beneficial to the Idaho interests, and that consequently there should be 
no provisions of any sort in the order for indemnity. 

“ On the other hand, it is recognized by the Canadian Government that the 
beneficial effect of the company’s project during the flood period and the mini- 
mizing of the possible detriment during the winter period, are dependent upon 
the operation of the company’s program along the lines set forth in the appli- 
cation and presented to the Commission. It is recognized that the Tdaho 
interests should be entitled to some guarantee that the regime of regulation and 
control will be carried out with due regard to their position. Further, while it 
is recognized that the Company cannot fairly be called upon to undertake any 
further financial obligation in the interests of the reclamation areas in Idaho and 
Canada and of the unreclaimed lands, the Commission should nevertheless take 
this opportunity of preserving the possibility of effecting further improvements 
in flood level conditions in the districts both in Canada and in the State of 
Idaho. oh od toe eran 

“Accordingly, it is submitted that the Commission in its Order authorizing 
the company’s project, should include the ulin aE Mee, 

© First.— t the reclamation interests in the Kootenay Nats In 

ee ash Salas ad sn the State of Idaho should obtain the benefits 
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accruing from the project, there should be inserted in the Order a con- 
dition that the regime of storage should be authorized only upon the 
completion by the Company of the proposed excavation of 250,000 
cubic yards at Grohman narrows. 

“ Second.—It should also be provided that the company place on record an 
undertaking that, without any further financial responsibility, the 
Company should co-operate and assist in any measures that might be 
undertaken under the authority of the two Governments, with a view to 
further channel enlargements designed to improve flood water conditions 
in the Kootenay flats, both in the Province of British Columbia and 
in the State of Idaho. 


“Third—To ensure that the full benefit from the excavation accrues to 
the reclamation interests it should be provided that, throughout the 
period of flood flow in each and every year, a sufficient number of gates 
and sluiceways of the dam should be open to provide, in conjunction 
with the flow through the plant, for the maximum possible outflow from 
Kootenay lake. 


“ Fourth—To ensure that the storage proposals are not exceeded it should 
be’ provided that, throughout the period of seasonal low flow in each 
and every year, the gates of the dam must be so operated that the 
Kootenay lake level does not rise above the maximum storage line 
laid down on the Company’s Plan No. F-239 dated February 27th, 1932, 
except under unavoidable natural high inflow conditions when sufficient 
gates must be open and remain open throughout such period of excess 
to provide the maximum possible outflow from Kootenay lake. 


“ Fifth—To ensure that dependable basic data will be available to check 
the company’s operations, it should be provided that the company 
shall maintain four (4) automatic gauges in a manner and at lIccations 
and of a type satisfactory to the commission, as follows:— 

1. In Kootenay river at tailrace of power plant, 

2. In Kootenay river at forebay of power plant, 

3. In the West arm of Kootenay lake at Nelson, or at the head of 
Grohman narrows, 

4. On Kootenay lake in vicinity of Queens bay near lake outlet, 

and that the records from these gauges shall be regularly made available 

to and filed with such authority as the Commission may direct, and 

further that the company shall make available to the Commission 

such data having to do with the discharge through the Corra Linn dam 

or power house or having to do with the power load, as the Commission 

may consider to be necessary to enable it to ensure the observance of 

the provisions of its order. 


“ Siath—It should also be provided that the cost of maintaining all parts 
of the dam and all sluices and log sluices and automatic gauges shall 
be borne by the owners thereof, and that this work and maintenance 
shall be done in a manner satisfactory to the Commission. 

“ Seventh—lIt should be provided that the excavation for the enlargement 
of Grohman narrows as required under the first provision in the fore- 
going, and the regulation of the flow of water through the Corra Linn 


dam to the extent required under the third and fourth provisions in the. 


foregoing, should be subject to the supervision and control of an 
officer appointed by the Government of Canada and reporting to the 
Commission, and that there should be associated with him as adviser 
an officer appointed by the Government of the United States and charged 
specially with the duty of recommending such action as might be 
necessary to preserve the interests of the reclamation districts in the 
United States.” 
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SUMMARY OF BRIEF FOR THE GOVERNMENT OF THE UNITED States ANSWERING 
; Brier or West Koorenay Power anp Licnt Company, Limirep, DaTep 
. JANUARY 10, 1934, AnD Brier Frrep on BEHALF OF THE GOVERNMENT OF 
CanapA, Daten JANUARY 5, 1934. 


In the Introductory of the Brief of the West Kootenay Power and Light 
Company, Limited, the applicant, reference is made to the original application 
of September 6, 1929; to the hearing which took place at Bonners Ferry,. Idaho, 
on November 6, 1929; to the amended application dated February 8, 1932; and 
to Breamens which took place at Nelson, British Columbia, on August 24 to 
26, 1933. 

It is therefore unnecessary herein to trace the course proceedings in this 
matter have taken. 


General Issues of Fact. The original application of September 6, 1929, 
to construct and operate a dam at Granite, British Columbia, contained with 
reference to the effect of the operation of the dam the following statement:— 

“The company respectfully submits that this will not have any 
injurious effect on any interests in the United States or any state thereof.” 

The statement quoted will be found at page 9 of the original application. 


At the hearing at Bonners Ferry on November 6, 1929, Mr. Crowe, 
appearing before your Commission in behalf of applicant, stated:— 


“On behalf of the applicant I wish to say that if we were not absolutely 
convinced by the investigations we have made that we were going to help 
this part of the State of Idaho to’build up a still greater population, if we 
were not going materiallyzto assist its prosperity and could not absolutely 
prove it to this Commissidif, it might be objected as unreasonable to expect 
sixty days’ notice would be sufficient, if that were all the notice that had 


been given.” Transcript, Bonners Ferry Hearing, November 6, 1929, 
_« page 31. , 
“* = Mr. Crowe stated further at Bonners Ferry, page 35, Transcript, the fol- 
lowing :— ; 


“T think it is reasonable that we should be allowed to show him that 
they are not going to be injured, but are going to be benefited.” , 
“We are not going to injure but we. are going to benefit the State of Idaho.” 


In the amended application of February 8, 1932, it was stated:— 

“The company respectfully submits that the said works completed 
and proposed and the method of opération of the dam as proposed by the 
company will not have any injurious, effect on any interests in the United 
States or any state thereof.” \ 


The State of Idaho and Drainage Districts Numbers 1 to 11, responding 
by the Honorable W. D. Gillis, Attorne¥-General of Idaho, Mr. Fred J. 
- Babcock, Assistant Attorney-General, and Mr. O. C. Wilson, Counsel, to the 
application of September 6, 1929, stated in paragraph III of the affirmative 
response as follows:— 
“That should the proposed project of the West Kootenay Company 
be constructed, irreparable injury would be caused to the lands of your 
respondents within the State of Idaho.” 


Mr. O. G. Wilson made the following statement at the hearing at Bonners 
Ferry :— : | 
“We have not considered this matter from the point of view of any 
slight damage inflicted upon us, but what we have in mind is that we are 
going to be irreparably injured.” Transcript, Bonners Ferry Hearing, 
page 34. 
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The view that irreparable injury would result from the operation of the 
dam at Corra Linn was asserted anew in the response made to the amended 
application by the Honorable Bert H. Miller, Attorney-General of Idaho, and 


Mr. O. C. Wilson. 


Rule of the Case. The general issues developed in the pleadings and 
orally before your Commission are apparent from the foregoing. | 

‘Attention is now called to Article VIII of the Convention of 1909 by which 
article jurisdiction is conferred upon your Commission. The first paragraph and 
the next to the last paragraph of that article are quoted because of their bearing 
on the issues presented. These paragraphs read:— 

“This International Joint Commission shall have jurisdiction over 
and shall pass upon ‘all cases involving the use or obstruction or diversion 
of the waters with respect to which under Articles Il and IV of this treaty 
the approval of this Commission is required, and in passing upon such cases 
the Commission shall be governed by the following rules or principles which 
are adopted by the High Contracting Parties for this purpose:— 


“Tn eases involving the elevation of the natural level of waters on 
either side of the line as a result of the construction or maintenance on the 
other side of remedial or protective works or dams or other obstructions in 


boundary waters or in waters flowing therefrom or in waters below the — 


boundary in rivers flowing across the boundary, the Commission shall 


require, as a condition of its approval thereof, that suitable and adequate — 


provision, approved by it, be made for the protection and indemnity of all 
interests on the other side of the line which may be injured thereby.” 


These treaty provisions are unambiguous. Their meaning is clear. The 9 


first paragraph clearly confers on your Commission jurisdiction to grant or to 
refuse to grant permission to operate, in such manner as to affect the natural 

level of the waters above the boundary, a dam at a lower level than the boundary 
in a stream crossing the boundary. There can be no doubt that the construction, 
maintenance and operation of the dam at Corra Linn are within the jurisdiction 
of the Commission as conferred by Article VIII. 


It is respectfully observed that it is equally clear that the first paragraph q 


prescribes rules by which your Commission is to be governed in exercising the 


jurisdiction conferred upon it. It is clear that the rule for the present applica- 7 


tion is found in the next to the last paragraph of that article. The rule 
applicable to the pending application is, 

“The Commission shall require, as a condition of its approval thereof, 
that suitable and adequate provision, approved by it, be made for the pro- 
tection and indemnity of all interests on the other side of the line which 
may be injured thereby.” | 


_ This rule requires that before the pending application can be approved, 
suitable provision and adequate provision shall be made by applicant for the 
WN and indemnification of all interests in the United States that would 

e injured. 


This rule seems to require a decision whether injury woul 
be caused by the operation of the dam at Corra Linn 3 Ault it no ae | 
States if the dam were operated in low water season as proposed in the applica- | 
tion. If your Commission should be able to conclude that there would be no 
injury, there would be no obstacle in the treaty to authorizing the operation © 
of the dam as proposed in the application. There would be no necessity to — 
consider whether there would be any benefits. If your Commission should ee | 
clude that interests in the United States would be injured, it is respectfully | 
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insisted that the rule prescribed in the Convention would require that suitable 
and adequate provision for indemnity be made by applicant and that the pro- 


vision for indemnity be approved by your Commission before permission to 


operate the dam should be granted. 


The applicant is before your Commission seeking the favour of its approval. 
The question arises whether the applicant has shown that your Commission 
would be justified in granting the permission sought; whether the applicant 
has complied with the requirements of the Convention of 1909. Unless your 
Commission concludes that interests in the United States would not be injured 
by the operation of the dam as proposed in the application, the applicant should 
be required to make suitable and adequate provision for indemnity. Suitable 
and adequate provision for indemnity should be approved by your Commission 
before permission is granted to maintain or operate the dam. 

Until suitable and adequate provision for indemnification of all interests 
in the United States which would be injured by the operation of the dam as 
proposed by applicant is made by applicant, whatever the making of such 
provision would entail, and the provision for indemnity so made is approved by 
your Commission, the permission sought by applicant should not, in view of 
Article VIII of the Convention of 1909, be granted. 

The brief of applicant is summarized as follows:— 


Response to the titles of applicant’s brief: Introductory, The Amended 
Application, The Applicant’s Evidence, Applicant’s Works and Interests on 
River, Agencies Contributing to Higher Flood Levels and Lower Minimum 
Flow, is made at page 7 of the United States Brief. (Brief comment is made 
concerning (1) inadequate phases of applicant’s statement concerning the utility 
of the control features of the Corra Linn Dam as constructed, irrespective of its 
possible future use as a storage dam and (2) the relative importance of Grohman 
Narrows as a factor in controlling the level of Kootenai Lake.) 

The following titles of Applicant’s Brief under the heading Flood Relief are 
discussed at page 8 of the United States Brief: Enlarging Grohman Narrows to 
Reduce Flood Levels, Discharge Capacity of Dam and Power House. In refer- 
ence to the topic: Effect of Enlarging Grohman Narrows and Other River 
Improvements, under the same heading, there are discussed and compared, pages 
8 to 12 of the United States Brief, the results of such effect as calculated by 
the three groups of engineers: of the applicant, of the Canadian Government, 
and of the United States Government, respectively. Argument is made for the 
reasonableness and trustworthiness of the results obtained by the United States 


~ Government engineers. 


With reference to the title in Applicant’s Brief: Beneficial Results to Idaho 


- from Flood Relief—there are discussed the matters of the reduction of loss and 


damage in Idaho that would result from the lowering of flood stages due to 
applicant’s proposed works. After considering some phases of the matter in 


; detail, the following concluding statement is made (pp. 14 and 15) :— 


“That flood levels of the river in Idaho would be reduced as a result 
of the applicant’s works, provided of course that the dam would be operated 
so as to admit of more rapid escapement of water than can occur under 
present conditions, is not disputed. 

“That benefits which have not been precisely defined would accrue 
to lands in Idaho as a result of the lowering of flood levels is not disputed. 
Whether benefits would or would not accrue is deemed to be immaterial to 
a decision on the pending application. The position here stated will be 


amplified later herein.” 
Pertinent to the title, Earlier Investigations, there are presented essential 


features of plans for reduction of flood levels and reclamation of the lowlands 
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of Kootenai Valley as developed in the earlier investigations. Attention is drawn 
to the scope of applicant’s proposals in relation to those preceding. The dis- 
cussion of this topic concludes as follows (page 20) :— 


“ While benefits would undoubtedly accrue in Idaho from applicant’s 
works at the outlet of the lake and in the river, the record is barren of 
evidence that those works, even if allowed to register their maximum effect 

- in Idaho, would constitute a large factor in the solution of the problems 
with which reclamation interests in Idaho are confronted. 

“Tn view of the difference between the amount of earth which engineers 
recommended should be removed from the outlet of the lake in aid of 
reclamation and the amount applicant proposes to remove, the plans of 
applicant cannot be regarded as a large factor in reclamation.” 


Under the general heading of Storage there are treated various phases of 
the subject as presented in Applicant’s Brief. Under the title: Raised River 
Levels During Storage, exception is taken to the trustworthiness of the increases 
in stage as indicated by certain of applicant’s results. With respect to: Effect 
of Increased Levels During Storage Period, various views and statements of 
applicant ‘concerning the influence of higher river levels on seepage between 
the river and the lands are discussed and argument based upon opposing evi- 
dence is presented. The following conclusion is expressed (pp. 26 and 27) :— 


“Tt may be said in concluding the comment under this title that the 
dominant factor in any consideration of the effect of increased levels during 
the storage period would be, how would the water table in the critical areas 
be affected by maintaining the water in the river at higher levels in the 
storage period than they are under present conditions? The premises 
employed in Applicant’s Brief in discussing this title do not support the 
conclusion that ‘ this strip of land with such an ample margin between the 
level of the high storage line and the level of the surface of the ground will 
be an absolute impediment to the seepage of water from the river to the 
lower lands beyond this strip.’ 

“Finally, it should be said that there has been no admission on the 
part of the Government of the United States that the proposition quoted 
is sound. The proposition remains to be proved.” 1 


The following paragraphs open the discussion of the topic: Encroachment 
of Storage Levels upon Sluice Gates (page 27) :— 


“The statement made in Applicant’s Brief in opening the discussion 
under this title that the increased elevation of the river could not get 
through the elevated land arrests attention. 

“The dominant question in the study of the effect of maintaining 
higher levels in the river is whether the water table in critical areas would 
be higher because of the storage than it is under present conditions. It 
may be asserted as an elementary principle that if the water in the river is @ 
maintained at a higher level than the water table, water will seep from the ~ 
river to’ the land. Unless the operation of natural laws would be inter- 
rupted in these drainage districts, water would enter or be held in the 
critical areas as a result of storage. The water table in the critical areas — 
would be correspondingly higher.” | 


Applicant’s general observations concerning the subject are considered and — 
the relation of the lowest land in five drainage districts—Districts Nos. 8, 6, 11, i 
7, and 1—to the proposed storage lines as indicated by United States evidence — 
is considered in detail and contrasted with the statements of applicant with 
respect to encroachments of the storage lines on the sluice gates of the specified : 
districts. The discussion contains the following summary statement (page 38) :— 
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° Districts 8, 6, 11, 7, and 1 are understood to have been selected by 
applicant for comparison of relation of lowest lands to the storage levels in 
the river because sluice gates in those districts would be encroached upon 
in storage periods. Absence of encroachment on sluice gates does not 
indicate that elevation of river levels in storage periods would not result 
in injury to lands in the drainage districts. Comparisons of elevation of 
lands in Districts 8, 6, 11, 7, and 1 with storage levels do not show that 
injury to lands in these districts, or in any other district, would not result 
from the elevation of river levels in storage periods. 

“The plan employed in Applicant’s Brief of eliminating the possibility 
of injury disregards the river as a natural drain, the position of the water 
table with reference to the surface of the land and the position of the water 
table with reference to levels of the river and disregards the natural law 
that water will seek its own level.” 


General comment is presented on applicant’s discussion of Relation of 
Lowest Land to Storage and the conclusion is expressed that (page 41) :— 


“The apparent purpose of this section of the Applicant’s Brief is to 
show a picture of the elevation of the lands in drainage districts Nos. 8, 6, 
11, 7, and 1, which belittles the acreage in each subjected to injury by 
encroachment of regulated river levels directly through the outlet gates, 
and ignores the fact that subdrainage from land to river will be retarded.” 


Consideration is given to applicant’s discussion of the title: Objections to 
Application. With respect to the first subheading: The Critical Areas, the 
Brief deals with applicant’s complaints concerning the scope of the Newell- 
Jessup investigations, and its premise that such investigations were based on 
data determined at a time when water was being held within the sumps and 
drains of the district. The Brief treats at some length evidence tending to show 
that applicant’s complaints on these points are misdirected and without 
foundation. | 

Relative to the second subheading: The Inventory Method of Analysis, 
the objections of applicant to this method as applied by Mr. Newell are con- 
sidered both in general and in detail. The following statement summarizes the 
general position on this matter as taken in the United States Brief (page 60) :— 


“Mr. Newell collected data to determine surrounding conditions, ana- 
lysed the data and applied to them established and accepted principles. 
Until the data collected by him are shown to be undependable; until the 
principles applied by him are shown to be inapplicable; until the reasoning 
employed by him is demonstrated to be faulty, the conclusions reached by 
him are entitled to the earnest consideration and to the respect of your 


Commission.” 


Several of the factors in the Inventory Analysis are discussed in detail to 
meet criticisms of applicant. 
Applicant’s sa en of the Newell-Jessup studies under the heading: 
Conditions Prevailing in the Drainage Districts During the Newell Critical 
Area Study are treated to satisfy questions raised with regard to the reliable 
significance of results obtained in the studies. T he United States Brief main- 
tains that the position of applicant on this point does not accord with the 
evidence. ha | 
‘aning at page 79. the United States Brief comments upon applicant’s 
Binrend @ i report by Fred Mathews, entitled: Discussion of the W ater 
Table a ‘fe Paion to the River, Foothills and Drain Ditches. By a critical 
examination of the subject matter of the report the Brief tends to show that the 


conclusions of the report are not well founded. 
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On pages 113 to 118 the evidence and Brief of the Canadian Government 
are briefly considered. The concluding statement follows:— . | 

| “Tt would unduly prolong this answer to follow through in detail the. 
evidence presented at the hearing by the Canadian Government and the 
Brief filed on behalf of the Canadian Government. The evidence and brief 
will, it is believed, be sufficiently searched by the foregoing and by the 
following discussion of the conclusions stated by the Canadian Government 
and by the applicant.” 


Conclusions. For convenience of discussion, the conclusions reached by 
applicant and stated beginning at page 97 of the Applicant’s Brief will be 
broken up and will be mingled with conclusions stated in the Canadian Govern- 
ment Brief, as follows:— 

1. “ The flood relief afforded to the reclamation districts in Idaho has 
been proven and admitted to be substantial.” 


A similar conclusion is stated in behalf of the Canadian Government as 
follows:— 

| “On the credit side the project shows a lowering of flood levels and a 

certain appreciable lessening of danger to the diked districts. This is 

undisputed.” 


This statement is found at page 76 of the Brief of the Canadian Govern- 
ment :-— 
2. “ Engineers for the interested governments and otherwise in the past 


have advocated the carrying out of the improvements at Grohman narrows © 


and the erection of control works below Grohman narrows as a fundamental 
feature of any successful reclamation of the low lands of Kootenay 
Valley in Idaho and British Columbia, the expense of which would be a 
charge against the lands reclaimed. Such improvements and control works 
will be provided in the present scheme of the applicant without cost to the 
reclamation interests.” it's 

“Two paragraphs from Canadian Government Exhibit 8, being a report 
from the Chief of Engineers, U.S. Army, Document No. 157 of the 72nd 
Congress, First Session, House of Representatives of the United States, now 
quoted by me from page 29, constitute an appropriate summary: 

“*94. In connection with the dam and compensatory works pro- 
posed by the West Kootenay Power and Light Co., it seems that the 
use of storage as proposed is desirable for the highest utilization of the 
potential power in the Kootenay and in the Columbia, and the com- 
pensatory works will be of benefit during the flood stages to all overflow 
lands in the valley above the lake, in Canada as well as in the United 
States, in that it will increase the discharge capacity of the river. 

—“*95. The reclaimed areas in Idaho are at present probably 
subject to the possibilities of greater damage from floods during the 
summer season than from improper drainage of the subsoil due to 
raising the water table during the fall and winter months.’ ” 


The earlier recommendations of engineers that excavations be made at 
Grohman narrows as a reclamation measure are regarded by the Canadian 
Government as of first magnitude. Page 77, Brief of Canadian Government. 

The Canadian Government in stating conclusions places emphasis on the 


report of the Board of Engineers and quotes the same paragraphs of th t 
are quoted above from Applicant’s Brief. Alidihed ad Pe D OT ae 


. Bads'The evidence of the applicant and of the Dominion of Canada has 
shown that no injury will be done to the reclamation districts or any other 


interests by the increased levels of Kootenay river in Idaho during the 
storage period.” 
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The following may be quoted from page 46 of Applicant’s Brief in further 
relation to conclusion 3:— ) 


__“ Assuming, for the moment, that the Newell and Jessup studies of the 
critical areas are representative, I contend that they indicate that the land 
bordering the critical areas contain many acres which would be benefited 
by a moderate rise in water table and that had the bordering lands been in- 
cluded in the investigation, as they should have been in order to present 
the complete: story to the Commission, the net damage in each district 
would be greatly decreased.” 

“The act of holding water in the drainage ditches and within the so- 
called critical areas must of necessity raise the water table within these 
adjacent areas.” 

The following statement is made in behalf of the Canadian Government:— 

“The only contested question before the Commission is the single, but 
complicated, issue,—whether the project is, on the whole, beneficial or 
detrimental to the reclamation districts and areas capable of reclamation in 
Canada and the United States. 

“Tf the project is on the whole beneficial to the Idaho interests, it 
follows that the application should be granted with proper safeguards. If 
the project is on the whole detrimental to the Idaho interests, it follows that 
the application should only be granted with specific provisions for 
indemnity. 

“ Accordingly, it becomes necessary to consider the balance of benefit 
and detriment from the point of view of the Idaho interests.” 


The foregoing statements are found at page 76 of the Brief of the Canadian 
Government. 

4. “The evidence produced by any party objecting to the application 
has failed to prove that any injury will be done, the data on the record show- 
ing that there will be no injury from the storage levels and that the condi- 
tions existing during the period of study have been worse than the condi- 
tions that will prevail when storage is in effect.” 


The following quotations from pages 48, 58 and 59 of Applicant’s Brief are 
herein associated with this conclusion:— 

“A study of this method indicates that in erder to obtain representa- 
tive results not only must all contributing and dissipating factors be taken 
into account but an accurate value must be applied to each item. I contend 
that in the analyses under discussion this accuracy is missing and that the 
very nature of the problem and the conditions obtaining in the Kootenay 
valley make its attainment wholly impracticable.’ f..9))- a5 

“Tt is therefore my contention, as amply supported by the foregoing, 
that the inventory method of analysis is not applicable to the Kootenay 
valley and that the results obtained in the Newell Exhibits being dependent 
upon this method are in the last analysis merely assumptions which the 
results of studies of engineers of the Dominion Government and of the 

how to be in serious error.’ . . . ’ 
eh in effect, has completely destroyed the theoretical conclusions 
reached in the Newell and Jessup Exhibits that any detrimental effect on 
crop production in the districts could be caused by the Company’s storage 


proposal.” 
The following statements are made in the Brief of the Canadian* Govern- 


ment :— I : . het 
“The question of whether there will be detrimental effect upon riparian 


lands is a matter of inference and conjecture and is incapable of definite 
proof.” 
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“ Bven if the International Joint Commission were of the opinion that — 
the raising of the river levels during the storage season might affect ground 
waters in the so-called ‘critical areas,’ it should be pointed out that no real — 
attempt has been made to evaluate the possible detriment that might thus be 
occasioned. If the views of Mr. Newell and Mr. Jessup are accepted in 
their entirety, the true measure of detriment to the Idaho interests would 
be the amount of money that would be necessary to provide for the in- 
creased pumping. No evidence has been presented as to pumping costs and 
no estimates have been given as to the additional pumping that would be 
necessary to compensate for any possible effect the storage regime might 
have upon ground water conditions.” 


The foregoing statements will be found at page 77 of the Brief of the 
Canadian Government. 


5. “Substantial benefit will ensue to power interests in the State of 
Washington, from the storage of water in Kootenay lake as applied for.” 

6. “No damage will be done and no additional expense will be in- 
curred by Idaho interests. Substantial benefit will accrue to all United 
States interests, therefore the applicant most respectfully requests that this 
Honourable Commission grant its application.” 


These conclusions will now be discussed in numerical order and a position 
will be stated. with respect to each of them. 


Statement of Position. 1. The conclusion is stated in Appliecant’s Brief 
that flood relief would be afforded to reclamation districts in Idaho. A similar 
conclusion is stated in the Brief of the Canadian Government. 

This relief presumably would be derived from the lowering of the flood 
stages of the river as a result of enlarging the outlet of the lake and of river 
improvements. ‘This general subject was discussed at some length under the 
title “ Beneficial Results to Idaho from Flood Relief” beginning at page 12 
thereof. Further extensive discussion is deemed unnecessary. 

It may be said, however, that the precise benefits which reclamation dis- 
tricts would experience have not been defined. These benefits have been stated 
to be protection against flooding by breaking or overtopping of dikes and reduc- 
tion in seepage from the river into the drainage districts. There can be no 
doubt that by lowering the flood stages of the river, whether the amount of 
lowering found by the United States engineers, the amount found by the Cana- 
dian Government engineers, or the still greater amount found by applicant’s — 
engineers, are considered, there would be less pressure on the dikes every year, 
the dikes might not be overtopped some years in which they would be over- 
topped if the outlet of the lake were not enlarged, and there would be less seepage 
- into the drainage districts than there is under existing conditions. 

The benefit of relief from pressure on the dikes cannot be measured in money 
It cannot be determined how frequently or for what acreage flooding of lands 
would be averted by lowering the flood stages of the river as proposed. Like- 
wise it cannot be determined how frequently or in what districts overtopping ofg 
dikes would be averted. While reduction of seepage into the districts might be _ 
appreciable, seepage from the river in the high water season has not been 
regarded as extensively injurious, if injurious at all. 

_ While undoubtedly some elements of benefit would be derived from flood. 
relief, it can be asserted with confidence that however these elements of benefit | 
might find expression the damage resulting from inability to sow at seeding 
time and from the drowning of crops in the critical area which it is maintained 
would result from too high a water table caused by storage could not be cured 
by relief from pressure on the dikes, from overtopping and from reduced seepage 
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in flood season. Crops which could not be planted and crops which were 
drowned in the critical area before flood stages arrived would not be benefited 
by flood control. 


_ The damage caused by storage through raising the water table in the 
critical area would not be cured by flood control. 

2. The subject of the second conclusion is fully discussed under the title 
“Earlier Investigations” beginning at page 15 of the United States Brief. 
Little additional space need be devoted to this subject. 

Comment is in order, however, on paragraphs 94 and 95 of the report of the 
Board of Engineers for Rivers and Harbors. These two paragraphs are quoted 
on page 98 of Applicant’s Brief. The same paragraphs are quoted on page 78 
of the Brief of the Canadian Government. 

Two points are made in paragraph 94. The first point is that the dam 
and compensatory works are desirable for the highest utilization of the poten- 
tial power in the Kootenay and in the Columbia. The second point is that the 
compensatory works will be of benefit during the flood stages to all overflow 
lands above the lake, in Canada as well as in the United States. 

The first point need not be discussed except as to power potentialities on 
the Columbia in the State of Washington. This subject constitutes conclusion 


five. This point will be dealt with in discussing conclusion five. 


The second point has been adequately dealt with at pages 8 to 15 and at 
pages 122 to 124 of the United States Brief. 


In turning to paragraph 95 of the report of the Board of Engineers, it may 
be said that it cannot be emphasized too strongly that this paragraph has no 
relation to the effect of storage on drainage. This paragraph clearly speaks as 
of the date of the report, that is ‘“ at present,” and was comparing possibilities 
of damage from flood during the summer season with possibilities of damage 
from improper drainage in winter under conditions as they were at the time 
the report was rendered. This paragraph did not compare possibilities of 
damage from floods in summer with possibilities of damage from improper 
drainage in winter under storage conditions. This paragraph contains no 
expression of views of the Army engineers on the probable effect of storage. 

The Army engineers did, however, in paragraphs 87, 88 and 91 of the report, 
express views on the effect of the proposed storage on drainage and seepage. 
These paragraphs are quoted at pages 19-20 of the United States Brief. These 
paragraphs clearly indicate that the Army engineers were of the opinion that 
the proposed storage would be injurious to reclamation interests in the United 
States. Neither these paragraphs nor paragraph 95 indicate that. the Army 
engineers were of the opinion that under storage conditions reclaimed areas 
in Idaho would be subject to greater damage from floods than from improper 
drainage. . 

3. The third conclusion and the statements from the Brief of Applicant and 
the Brief of the Canadian Government associated therewith raise two points:— 

(a) Has applicant and the Dominion of Canada proved that no injury 
would be done to the reclamation districts or to other interests in Idaho by 
raising the levels of the river in the storage period? par 

(b) Is it material to a decision on the pending application whether benefit 
would accrue in the United States? on } 

With respect to (a) above it may be said that if your Commission is 
prepared to accept the conclusion that the evidence of applicant and of the 
Government of Canada shows that no injury would be done to the reclama- 


tion districts if the proposed storage were permitted, there would be little basis 


for argument against favourable action on the pending application. While 


in contemplation of law, raising water adjacent to the lands of riparian owners 
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sn itself constitutes damage, this technicality, im view of the rule of the case 
found in Article VIII of the Convention of 1909, could not well be urged against 
favourable action on the application. 

It must be obvious, from the basic data and the interpretation thereof 
presented to your Commission by Messrs. Newell and Jessup, that it can not be 
conceded that applicant and the Canadian Government have shown that 
injury would not be done in Idaho if storage were permitted in accordance 
with the application. Notwithstanding the attempt which has been made to 
discredit the Newell and Jessup studies, it is maintained that those studies 
show with as much certainty as can characterize studies of this kind that a 
large acreage of land would be seriously injured as a result of the storage. 

With respect to (b), the position is reiterated that whether benefits would 
accrue to interests in the United States from the execution of applicant’s plans 
is wholly immaterial to a consideration of the pending application. 

It was emphasised early herein that the rule of this case is the first 
paragraph and the next to the last paragraph of Article VIII of the Convention 
of 1909. The rule there imposed is that } 


“the Commission shall require, as a condition of its approval thereof, that 
suitable and adequate provision, approved by it, be made for the protection 
and indemnity of all interests on the other side of the line which may 
be injured thereby.” 


The application of this rule necessitates a determination whether the opera- 
tion of the dam as proposed for storage purposes would or would not cause 
injury in the United States. Obviously provision for indemnity could not be 
made or approved without first determining whether there would be injury — 
and without defining the injury for which indemnity should be provided. If q 
the Commission finds itself in position to conclude that there would be no injury, 
provision. for indemnity would of course be unnecessary. It would obviously 
be immaterial whether there would be benefit. Should the Commission conclude 
that there would be injury, approval of provision for indemnity would be a 
prerequisite, prescribed in the Convention, to the granting of the permission 
which applicant seeks. If it is concluded that there would: be injury, it is 
respectfully urged that there could be no justification for omitting to require 
applicant to make suitable and adequate provision for indemnity before per- 
mission is granted to operate the dam in such manner as to cause injury in the 
United States. 


If the pressure on the dikes would be less in flood stages of the river, with 


the outlet of the lake enlarged, than it is at present, this benefit could not be — 


set off against any injury which might be caused by storage; if overtopping of 
dikes were averted in an occasional year this benefit could not be set off against 
injury; if seepage to the drainage districts from the river in flood stages would 
be reduced, this benefit could not be set off against injury; if the water table 
were raised in lands which would be benefited by a higher water table, this 
benefit could not be set off against injury. ; 


If the benefits were deemed to exceed or to equal in] | 
a qual the injury and the benefits — 

were set off against the injury, the provision for indemni . 

requires would not be made. emmtyer oh he ahaha | 

If one district were found to be injured and another distri 
strict were found 

to be benefited and the benefit were set off against the injury caret for — 

indemnity of all interests” which the Convention requires would not be made. — 
If land in one district were deemed to be injured a 7 

oe and ot 

same district were deemed to be benefited and the benefit ace can ee , 


the injury, provision for “indemnity of all ; gels ed 
requires would not be made. i interests” which the Convention 


THE KOOTENAY VALLEY 203 


The rule stated in the Convention requires that provision shall be made for 
indemnification of all interests that are injured on the other side of the boundary 
and admits of no exception. If the land of a particular owner would be injured, 
provision for indemnity should be made without exception before the injury is 
done. Omission to make provision for indemnity is not permitted for any 
reason. If provision for indemnity for injury which would occur to any land 
were omitted, the requirement of the Convention would not have been met. 

It will be observed too that the provision for indemnity is to be approved 
by the Commission before permission to operate a dam is granted. Obviously 
the provision for indemnity must be made before the Commission can approve 
the provision. Provision should be made and approved before permission to 
operate a dam can be given in accordance with the Convention. The provision 
for indemnity is to be suitable and adequate. The requirement operates as a 
safeguard against a situation developing in which injury on one side of the 
boundary would be caused by a dam on the other side and the injured interests 
would be without redress. Adequate provision must be made before the injury 
can be done. If the injury would be irreparable, obviously adequate provision 
could not be made for indemnity. Irreparable injury cannot be permitted under 
the next to the last paragraph of Article VIII of the Convention. 
| The Convention requires that suitable and adequate provision be made and 
approved by the Commission for indemnity of all interests which may be injured. 
There are in the Convention no such terms as benefits, net damage, beneficial 
or detrimental on the whole, the balance of benefit or detriment, or balance of 
advantage or disadvantage, which are used in Applicant’s Brief and in the brief 
of the Canadian Government. 

The requirement that provision shall be made for indemnification of all 
interests which may be injured is unconditional in the Convention and should 
be applied without qualification as to benefit or net damage or otherwise. 

Whether any benefit would accrue in the United States from the execution 
of applicant’s plans is irrelevant to a consideration of the pending application. 
Whether more benefit than injury or less benefit than injury would accrue is 
likewise irrelevant. 


4. The statement of the 4th conclusion raises an important question for 
the Commission to decide. It has previously been emphasised herein that the 
next to the last paragraph of Article VIII of the Convention of 1909 requires 
that a decision be made whether injury would be caused on one side of the 
boundary by the maintenance and operation of a dam on the other side of the 
boundary. The provision of the Convention cited would require in the present 
case that a decision be made whether the operation of the dam at Corra Linn 

would cause injury in the United States. Without such a decision provision 
- for indemnity required by the Convention could not be made. 

In conclusion 3 applicant asserts that it has been shown that there would 
be no injury. In conclusion 4 it is asserted that it has not been shown that 
there would be injury. Obviously, if conclusion 3 were sustained, it would 
‘be useless to consider the 4th conclusion. The position was asserted in answer 
to conclusion 3 that not only did applicant and the Canadian Government 
~ fail to show that there would be no injury, but that the Newell-Jessup evidence 
shows that a large acreage of land would be seriously injured if storage were 
permitted. That same position is here maintained with respect to the 4th 
conclusion. . 

: It has been emphasised that the river provides natural drainage for the 

lands between the river and the mountains. The storage of water in the river, 
whether storage would begin in August, September or October, would raise the 
levels of the river and would decrease the head opportunity and the time oppor- 
tunity for drainage into the river of lands between the river and the mountains. 
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The result would inevitably be that throughout the storage season drainage — 
into the river would be less efficient than it would be without storage, the water — 
table in the lands between the river and the mountains would not attain as low | 
a level as it would attain without storage, the water table would be higher — 
throughout the storage period than it would be without storage; and consequently 
there would be less room in the land to absorb the water when the break-up 
occurs in the early spring, and the water table at planting time would be higher 
in the land under storage conditions than it would be without storage. That 
the water table would be higher during the storage period than it would be 
without storage is necessarily deduced from the application of natural laws. 
The Newell-Jessup studies show that the water table in a large acreage 1s 
too high under present conditions to afford the most favourable opportunity for 
crop growth. This acreage would be benefited by an increase of depth of 
water table. A slight decrease in depth of water table would render it impossible 
to cultivate large acreage, would impair the productivity of an additional large 
acreage and would necessitate excessive pumping in water in additional acreage 
to prevent injury to crops. The acreages in various districts which had a water — 
table in the spring of 1930, 1931 and 1932 of less than 1 foot; 1 foot to 2 feet; © 
and 2 feet to 3 feet are shown in Newell Exhibit No. 11 at the following 


pages:— 
District No. 1—Page 42. 
District No. 3—Page 46. 
District No. 4—Page 50. 
District No. 5—Page 54. 
District No. 6—Page 59. 
District No. 7—Page 62. 


District No. 8 —Page 67. 
District No. 10—Page 74. 
District No. 11—Page 78. 
District No. 12—Page 81. 


District No. 13—Page 86. 


It will be noted that in District No. 1 there were on May 7, 1930, 100 acres 
with a water table of 1 foot or less, 420 acres with a water table between 1 foot — 
and 2 feet and 850 acres with a water table between 2 feet and 3 feet; on May 1, 
1931, there were 150 acres with a water table of 1 foot or less, 200 acres with 
a water table between 1 foot and 2 feet and 700 acres with a water table between — 
2 feet and 3 feet; on May 11, 1932, there were 200 acres with a water table of 
1 foot or less, 900 acres with a water table between 1 foot and 2 feet and 750 
acres with a water table between 2 feet and 3 feet. A decrease in the depth of 
the water table of as little as 6 inches would obviously have had a seriously — 
Tear effect on a large acreage of land in District No. 1 in 1930, 1931 and 

_ Examination of the corresponding figures for other districts shows that large 
injury would have occurred from a decrease in the depth of the water table of as. 
little as 6 inches. It would reasonably be expected, and Table No. 1, page 9, 
Newell Exhibit No. 11, shows that a decrease in depth of water table of con- 
siderably more than 6 inches would have been attributable to storage in District 
No. 1 and other districts in 1930, 1931, and 1932. 

The table at page 9 of Newell Exhibit No. 11 and the tables cited above 
showing acreages with water table of 3 feet or less in various districts in 1930, 


1931 and 1932 are impressive as to the extent of injury to lands which would 
result from storage. . 
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It is believed that on the showing made the conclusion is inescapable that 
serious and extensive injury to lands in the United States would be caused by the 
operation of the dam at Corra Linn in accordance with applicant’s plan. 

The statements made in the Brief of applicant and in the Brief of the Cana- 
dian Government, which have been associated above with conclusion four, deal 
with exceedingly important features of the pending case. 

Those statements are understood in effect to put forward the view that 
it would be impracticable to determine the extent to which the depth of the water 
table would be decreased by storage and the extent to which riparian lands 
would be injured. | 

It is understood, of course, that applicant contends that there would be no 
injury to lands in the United States. It is not clear that the Canadian Govern- 
ment fully supports that contention. It is stated in the Brief of the Canadian 
Government, however, that the question whether there will be detrimental 
effects upon riparian lands is incapable of definite proof. If it could not be 
definitely proved whether there would be injury to lands, obviously injury to 
lands could not be defined with precision. 

If it were concluded, contrary to the contention of applicant, that interests 
in the United States would be injured by storage, the acceptance of the view 
that it would be impracticable to determine the extent to which the depth of 
water table would be decreased by storage and the extent to which riparian 
lands would be injured, would leave the pending application in a most pre- 
carious position. 

A finding that there would be injury but that the extent of the injury can 
not be determined would render it impossible to make provision for indemnity 
of all interests injured as is required by Article VIII of the Convention. If it 
would be impossible to make provision for indemnity, the permission sought by 
applicant could not be granted in accordance with Article VIII of the Conven- 
tion of 1909. 

If, therefore, it is found that storage would cause injury in the United 
States but that the extent of injury cannot be defined, the permission sought 
by applicant should not be granted, because suitable and adequate provision 
for indemnity could not be made. 


5. As to the fifth conclusion stated in applicant’s Brief it may be said that 
if storage would not cause injury in the United States, as is contended by 
applicant, there of course would be no occasion to introduce the subject of 
benefits to power plants on the Columbia in the State of Washington as an 
inducement to the granting of the permission sought by applicant. 

Assuming that the storage would be beneficial to power interests in the 
State of Washington, it is inconceivable that a benefit to power interests in the 
State of Washington could be considered for the purposes of these proceedings 
justification for injuring land in the State of Idaho. . 

The needs or benefits to power in the State of Washington have no relation 
to the pending application. The Convention of 1909 prescribes the rule which 
is to control this case. Power in the State of Washington does not enter the 
present case under the Convention at any point. The paramount question in 
the present case is, Would storage cause Injury im the State of Idaho? The 
paramount requirement is that suitable and adequate provision for indemnity 
for all interests which would be injured by storage should be made by applicant 
and approved by the Commission before the permission sought by applicant is 
eranted. Benefits from storage In the State of Washington have no bearing on 
the question whether storage would cause injury in the State of Idaho. The 
suggestion that power interests in the State of Washington would be benefited 


by storage is wholly irrelevant. 
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6. The sixth conclusion consists of an assertion that storage would not 
cause damage in the State of Idaho; of the assertion that substantial benefit 
would accrue to United States interests, and of a prayer that the permission 
sought by applicant be granted. : 

It is deemed unnecessary further to discuss the question whether storage 
would cause damage in the State of Idaho. The benefits which would accrue to 
United States interests have been adequately discussed. Whether benefit would 
or would not accrue to United States interests is wholly irrelevant. It is 
sufficient to reiterate that the permission sought should not be granted until 
suitable and adequate provision for indemnity for all interests is made by 
applicant and approved by the Commission. The implications of this position 


have been emphasized. 


Submission. (1) The proposed storage would destroy the usefulness of a 
large area of land in various drainage districts in the State of Idaho; would 
impair the usefulness of an additional large acreage; and would render more 
difficult and costly the cultivation of land. An indication of the extent of 
injury will be found in Jessup’s Exhibit No. 2, pages 65 to 74. 

(2) The extent of injury should be determined before permission is granted 
to operate the dam at Corra Linn. 

(3) Suitable and adequate provision for indemnity of all interests which ~ 
would be injured should be required before the permission sought by applicant — 
is granted. q 

(4) Provision for indemnity should be approved by the Commission before 
the desired permission is granted. 

(5) Until the extent of injury is defined and suitable and adequate pro- 
vision for indemnity of all interests is made and approved by the Commission 
the permission sought should not be granted. 

(6) The cost of any additional investigation desired by the Commission 
should be defrayed by applicant. 


BRIEF OF 


Tuer Stats or [pAHO AND OF THE DRAINAGE Districts, Nos. 1 To 4, BOTH NUM- 
BERS INCLUSIVE, AND Nos. 6 To 18, BOTH NUMBERS INCLUSIVE, OF THE 
County oF BounpDARY, IN THE STATE OF IDAHO, AND THE OWNERS OF LAND 
WITHIN SAID RESPECTIVE DRAINAGE DISTRICTS, AND REPLY TO BRIEF OF 
Tue West Koorenay Power anp Light Company, LIMITED, AND REPLY 
TO BRIEF OF THE GOVERNMENT OF CANADA 


To the Honorable, The International Joint Commission, Washington, D.C., and 
Ottawa, Canada. | 


STATEMENT OF CASE 


‘edt 4B September, 1929, the West Kootenay Power and Light Company, Lim- 
ited, hereinafter referred to as the Applicant, filed with this Honorable Commis- 
any AAD ACARON sua parnussion to construct and operate certain permanent 
works in and adjacent to the channel of the Kootenai ri f 
aa nai river for storage purposes 
The necessity for said construction and operations bein tat : 
eraph 15 of the application, as follows fanreg Bid ata 


“That the Consolidated Mining and Smelting Company of Canada, 


Limited, operating large smelters, zinc plants and refinerie 
ee envers, s at the city of 
Trail, in the province of British Columbia, being dependent upon the cont 
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pany for an adequate supply of power and having committed itself to 
your Honourable Commission in connection with another international 
problem, to erect large, extensive and costly plants in order to utilize the 
gases which it is at present emitting from its smelter stacks and which it 
is claimed are causing a nuisance in the State of Washington, U.S.A., and 
having represented to the company that it will require a large additional 
supply of electric power within a very short time in order to operate said 
plants, the company finds it necessary to obtain this power at as early a 
date as possible and has no means at its disposal to provide such power, 
within the time when it will be required by said company, other than 

through the storage project above set forth.” 


A public hearing on this application was held at Bonners Ferry, Idaho, on 
November 6, 1929, which hearing was adjourned for the purpose of obtaining 
additional data in connection therewith. 

While said application was pending before this Commission, and before 
any order of the Commission, in accordance with the prayer of the application, 
had been made or entered, the applicant constructed a dam on the Kootenai 
river at Corra Linn, B.C., at a point about six miles below Granite, where the 
company had originally petitioned for permission to construct a dam. 

Thereafter, said applicant closed tHe sluice gates of said dam and raised 
the water in the Kootenai river in Idaho in the United States of America at 
the international boundary line and south therefrom, more than two feet above 
the normal and natural low-water level. 

That in the month of January, 1932, the State of Idaho and the Drainage 
Districts of Boundary County, Idaho, filed their Supplemental Response to 
the Original Application of the West Kootenay Power and Light Company, 
Limited, protesting against the violation by applicant of the treaties between 
the United States and Great Britain relating to boundary waters. 

Thereafter, in February, 1932, the applicant filed its reply in which it 
admitted the construction of the dam at Corra Linn and alleged that the dam 
was constructed by the applicant purely and solely as a power dam and that 
the construction of said dam would not come within ambit of the aforemen- 
tioned treaty; admitted that they had raised the level of the water in the 
Kootenai river, but stated that the same was done “ inadvertently.” 

Thereafter the applicant filed an amended application to use the dam, 
which it had previously alleged was created for power purposes only, for storage 
purposes and asked permission of this Commission to allow said dam to be used 
for said purpose and that they might raise the water of the Kootenai river in 
the United States. 

The necessity for said construction being set forth in paragraph 9 of the 
Amended Application, as follows, to wit:— 


“The Consolidated Mining and Smelting Company of Canada, Limited, 
the chief power customer of the company, had undertaken to the Inter- 
national Joint Commission in certain proceedings then before the said 
Commission, to construct extensive sulphuric acid and fertilizer plants at 
Trail, B.C., to utilize the sulphur gases coming from its smelter, and by 
so doing to relieve the situation that had arisen in consequence of its said 
gases drifting over the international boundary line and resulting in claims 
of damage being made by residents of the State of Washington, the said 
undertaking being to the effect that said plants would be in operation by 
August or September of the year 1931, and in the operation of which plants 
a very large amount of electric power would be required, which said power 
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was not then available and could not be made available unless the power 
company could increase its production of electric power either through 
the said storage of water on Kootenay lake, or through the erection of 
another power plant to supply the additional power during the winter of 
1931-1932 and thereafter.” (Italics ours.) 


To this amended application, the State of Idaho, and the drainage districts 
above mentioned filed their response and upon issues joined therein a hearing 
was held upon said amended application at Nelson, B.C. 


ARGUMENT 


In the consideration of the questions presented to this Honorable Com- 
mission, there are three vital elements which are: First, the necessity from 
which arises the construction of power plants; second, will there be any material 
benefits accruing to respondents by such storage; third, will the respondents be 
damaged and is said damage compensatable? 

The attention of the Honorable Commission is particularly called to 
paragraph 15 of the Original Application of West Kootenay Power and Light 
Company, Limited, in which the only reason for the construction given is the 
necessity to furnish power to operate plants to utilize the gases claimed to be 
causing a nuisance in the State of Washington. 

This application was filed in 1929. 

In 1932 the Amended Application of the West Kootenay Power and Light 
Company, Limited, in paragraph 9, gives the only reason for the construction of 
the plant at Corra Linn the furnishing of power for the operation of extensive 
sulphuric acid and fertilizer plants-at Trail, B.C. 

These plants are, and have been, in operation since 1931 and no necessity 
has yet been shown in any of the evidence of applicant for any additional power 
and no necessity has been shown requiring the use of the dam at Corra Linn for 
storage purposes in order to develop excess power. 

In connection with this, this Honorable Commission is particularly referred 
to the last few lines of paragraph 9 of the Amended Application of the West 
Kootenay Power and Light Company, Limited, which are as follows:— 


Br. which said power was not then available and could not be 
made available unless the power company could increase its production of 
electric power either through the said storage of water on Kootenay lake, 
or through the erection of another power plant to supply the additional 
power during the winter of 1931-1932 and thereafter.” 


6c 


This statement constitutes a direct admission that the power company 
had other available points for the development of power, the construction and 
operation of which would have no affect whatsoever upon the land of the 
respondents herein. : 

In this connection the attention of the Honorable Commission is directly 
called to the inspection made by the Commission, and by counsel of various 
parties, of the plant at Corra Linn on the second day of the Nelson hearing 
and to the statement of Mr. Lorne Campbell, General Manager of applicant, 
that applicant had one more site down the river and as soon as a plant was 
constructed at that point they would have utilized all of the available power on 
the Kootenai river. 

_ For what purpose does applicant desire all of this power? The only reason 
given by applicant is the necessity to furnish power to operate sulphuric acid 
and fertilizer plants at Trail, B.C., which plants are already in operation. 

If applicant has any other use for this power, why does it conceal that use 
from this Commission? 
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_ We frankly feel that the attitude of applicant towards the development of 
its projects has been decidedly unfair, and we feel that the applicant has acted 
in connection with the construction of the plant at Corra Linn in absolute 
“ disregard” and in flagrant violation of the treaty existing between the United 
States and Canada and with absolute disregard of the moral obligations due and 
owing to the Honorable, the International Joint Commission and the respon- 
dents herein. 

And again we state that the applicant has not presented one iota of 
evidence showing the necessity for the development of additional power at its 
plants and has confined itself to statements of counsel that the only necessity 
for said power is for the operation of fertilizer plants at Cale ioe. 

There is not a single iota of evidence as to the amount of power required 
to operate these plants. 


Applicant has apparently gone upon the theory that if it would construct 
a plant costing several million dollars, the halo surrounding said expense would 
be sufficient to cast into the discard any consideration of the rights of individuals 
or communities which might be ruined by the operation of the extensive works 
constructed. 

We respectfully submit that the lands of respondents constitute more than 
80 per cent of the agricultural lands of Boundary county, Idaho, and the 
entire population of said county is dependent upon the production from these 
lands and that an injury and loss of these large agricultural lands will not be a 
damage to the owners of those lands only, but will constitute a damage which 
will wipe out an entire community, which damage it is impossible to ascertain. 


REPLY TO BRIEF OF APPLICANT 


The honorable solicitor for applicant, in his excellent brief, has endeavoured 
to convince the Honorable Commission that the benefits which will accrue 
to the respondents by the granting of permission to raise the level of the 
Kootenai river will more than offset the damages which would be incurred by 
respondents. While we appreciate the big-hearted desire of the applicant to 
make our lives more worth living, we nevertheless, contend that the Brief 
of Applicant seems to be entirely based upon an attempt to discredit the 
evidence submitted by witnesses of the respondents, which witnesses appeared 
in person before this Honorable Commission and submitted themselves to 
cross-examination, whereas it seemed to be practically impossible for the rich 
and powerful applicant to obtain the attendance of any witnesses who dared 
submit themselves to cross-examination by respondents. . 

At Page 5 of Applicant’s Brief is found the following language:— 

“Tt may be pointed out in passing that it was necessary to construct 
the dam to its present height and to provide control features as at present 
constructed to insure the proper operation of the power undertaking 
throughout all seasons of flow, quite irrespective of its possible future use 
as a storage dam.” 

We concede the truth of this statement and again respectfully submit that 


said dam was built for the ulterior purposes of applicant and not for the pur- 
pose of furnishing to, or conferring upon, the respondents any benefits what- 


soever. . 
At page 10 of Applicant’s Brief, is found the following language:— 

“Tt is further agreed that if Grohman narrows is improved as pro- 

posed by the excavation of 250,000 cubic yards, the discharge capacity 
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of the dam is sufficient, if properly regulated and controlled, to permit 
the drawing down of the water levels of Kootenay lake and in the river 
reaches extending upstream to Bonners Ferry, to an elevation well below 
the elevations which would obtain under natural conditions.” 


Of what benefit this would be to respondents, we are unable to deter- 
mine, 

The attention of the Honorable Commission is respectfully called to the 
testimony of all of the farmers who appeared before this Commission to the effect 
that the normal low water state of the Kootenai river was the most beneficial 
stage for farming operations and that as the water was drawn out much below 
the average low water, the land became too dry for successful farming opera- 
tions. 

At page 46 of Applicant’s Brief occurs the following language:— 

“This act of holding water in the drainage ditches and within the 
so-called critical areas must of necessity raise the water table within these 
adjacent areas.” 


This statement is based upon the Exhibit of Mr. Fred Mathews (page 
60 of Exhibit 4) that the sluice gate of District No. 7 was kept closed dur- 
ing the winter of 1930-1931 and the same exhibit shows other inaccurate 
statements by the same party. 

Although Mr. Mathews was present in Nelson at the time of the hear- 
ing before this Honorable Commission, his exhibit was offered by another 
party who had not prepared the exhibit and Mr. Mathews did not take the 
stand as a witness for applicant and respondents had no opportunity to cross- 
examine Mr, Mathews on his exhibit. 

We refer to the statement of Mr. Mathews on page 33 of Applicant’s 
Exhibit No. 4 in which Mr, Mathews states that “ District No. 4 contains 
an unusually large amount of peat soil and Mr. Des Voigne and Mr. Kuper 
realize that the water table must be kept very high.” 

Where Mr. Mathews obtained this information is not known as the evi- 
dence of Mr. Des Voigne at Transcript pages 323-328 is directly contradic- 
tory to Mr. Mathews’ statement. 

Also, at page 51 of Applicant’s Exhibit 4 Mr. Mathews states, referring 
to Drainage District No. 6: “The farmers of this district realize that it is 
necessary to maintain a high water table and therefore allow the water to 
accumulate in the drains as much as possible.” 

This statement is contradicted directly by the evidence of Mr. Gieszel- 
mann, Transcript, pages 321-323. 

It is also exceedingly strange that the majority of the farmers from the 
Kootenai Valley who testified at the hearing at Nelson, all of whom were 
commissioners in their respective districts, were not acquainted with and did 
not even know Mr. Mathews by sight. 

The attention of the Honorable Commission at this point is specifically 
called to the testimony of Mr. J. J. Whitten, a commissioner of Drainage 
District No. 7, at page 315 of the transcript in which Mr. Whitten speci- 
fically states that the sluice gate in District No, 7 was not closed in the 
winter of 1930-1931, or at any other time, and that in District No. 7 they never 
attempted to irrigate the lands in said district by backing up the water into 
its drain ditches. 

To the same effect is the testimony of Mr. Geo. Irving, at page 329. 

In this connection we desire to call the attention of the Honorable Com- 
mission to the testimony of all of the farmers who appeared before the Commis- 
sion at Nelson, representing practically every district and every section of land in 
the Kootenai Valley and the uniform statements of these practical men that 
it was impossible and impractical to irrigate by the use of drain ditches. 
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This testimony is found as follows:— 


J. J. Whitten, Transcript, page 315. 

EK. J. East, Transcript, pages 319-320. 
Theodore Gieszelmann, Transcript, page 322. 
H. Des Voigne, Transcript, page 324. 

Geo, Irving, Transcript, page 329. 

Geo. C. Crocker, Transcript, page 332. 

Simon McDonald, Transcript, pages 340-341. 
Oliver H. Campbell, Transcript, pages 354-355. 


We respectfully submit that the evidence of men engaged in actually 
farming the land is the best evidence obtainable and the most reliable, being 
based upon fact and not upon theory. 


Again referring to the lofty motives of applicant and its desire to bene- 
fit the respondents so materially, we call attention directly to what this sup- 
posed benefit is to be. 


It is really, according to the applicant, the taking off of the peak of the 
high water so that the dikes of respondents would be able to withstand these 
terrific catastrophes which occur once in every 20 years. 


We had one of these catastrophes in the year 1933 and we respectfully 
refer the Commission to the testimony of Mr. Matheson, a witness for the 
applicant, which appears at pages 126-128 of the transcript, wherein Mr. 
Matheson testified with reference to the date of the breaking of the dike 
system in 1933; that if the excavation contemplated by applicant had been 
completed the lowering of the water level at Bonners Ferry on June 20, the 
date of the flood peak, would have been 0-89, but that he could not say 
this lowering would have saved the district from flooding; and in reply to the 
question as to whether or not the flood was caused by water topping the 
dikes, replied: — 

“‘ sometimes when the water rises, if the level is maintained for a consider- 

able time and the soil under water gets water-logged, it has a tendency to 

slump out. At other times it may be a case of the water seeping through the 
earth, water-logging on the other side, and slumping out the dikes on that 


side.” 


Mr. Matheson further testified that he did not have the necessary informa- 
tion of his own knowledge as to which of these conditions existed in the drainage 
districts, all of which testimony we respectfully submit is sufficient answer to the 
claims of applicant of the enormous benefits which will be derived by respondents; 
but we again respectfully refer the Commission to the evidence of the practical 
farmers referred to above, all of whom have lived for a number of years in the 
drainage districts, and have been unanimous in their testimony that the danger 


rf to the districts does not arise necessarily from flood and overtopping of the 


ji rater intai the districts, and 
dikes, that protection from high water may be maintained by t 
ee with low water leve! of the river during the winter time would 
interfere with the proper drainage of their lands, all of which testimony is fully 
confirmed by the investigations and reports of the Idaho Department of Reclam- 
ation, the United States Geological Survey, and of the United States Department 
of Agriculture. ) 

It is difficult to understand how anyone could read the report submitted by 
Mr. McGee and make the broad statements concerning the same as are contained 
in the Brief of Applicant beginning on page 89. 

It is quite evident from the study of this report that the statements con- 
tained therein refer to the average elevations to be maintained by the West 
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Kootenay Power and Light Company. The averages shown on the graphs and 
detailed in the tabulations set forth in this report show that counsel’s statement 
at the beginning of his answer to this report is wholly without foundation. 
On page 90, paragraph 2, Applicant’s Brief states ead ep al Wi additional level 
of the river under storage will not be within 17 to 24 feet of reaching even the 
bottom of the dike, . . .” while as a matter of fact there are 17 places within 
the diked area where the dikes extend to a point where even 4 feet of water — 
would cover the base of all of these dikes and should the application be approved, — 
the base of all of these dikes would be under water at all times during the year, — 
resulting in a saturation such as will leave them unstable and more subject to — 
rupture during the high water period. 
On page 91 Applicant’s Brief states: “The objection already discussed by 
me here again applies, namely, that the water in the drain ditches in and adjacent 
to the critical areas, called by Mr. McGee the ‘ wet areas,’ was during the greater 
part of the investigation kept at an elevation higher than the proposed storage — 
level.” 
Just what investigation showed this condition, or just what measurement of © 
wells, or other information, did determine such a conclusion is not stated, and 
the McGee report is fully confirmed by the evidence of the farmers hereinbefore — 
referred to. 
The facts are that the greater portion of all the drain ditches in the entire — 
valley is dry during the growing season—that is, from May to August—this ~ 
being due to the water having drained out of the land and into the Kootenai 
river through the natural underground channels and all of the well measurements — 
taken for the past three years prove this to be a fact. 
As to the three erroneous assumptions beginning on page 91 of Applicant’s — 
Brief, we will take them up as they appear therein. Firstly, there is no statement, 
either in Mr. McGee’s report or in the graphs or exhibits shown therein, that — 
would lead anyone to believe that he shows a higher water table from April 1 
to September 1. | 
Secondly, it is quite apparent from the study of the well measurements taken — 
by the United States Geological Survey that the flow of the water in the under- — 
eround channels has a gradually decreasing subsidence as it nears the elevation — 
of the water in the river, and if this river outlet is obstructed by an increase in — 
elevation, it will reflect throughout the area, Just as it is reflected under the 
natural conditions; and as the underground water recedes under the natural — 
conditions to a certain particular point and the outlet to which this water drains 
is obstructed in any amount, a like increase in underground water can reasonably — 
be expected throughout the entire area. The soils of the various drainage districts 
being similar in character, time and gradient are the two elements that determine 
the depth to which the water will drain. ! 
It is proposed by the West Kootenay Power and Light Company that they 
reduce the gradient and decrease the time, and the effect of such action is clearly 
shown on the graphs after having taken into consideration all of the wells in the 
district for the period of time record has been taken. 4 
Thirdly, the well records show that the low period of water is at, or about, 
February 1 of each year when the thaws bring on a decided recharge. At this 
time of the year the greatest underground reservoir is required, and in case the ' 
underground reservoir 1s charged by the retarding of the natural drainage so that 
the spring recharge has no underground area to fill, then the water will remain at, 
or near, the surface of the ground during the spring planting season. ; 
It is at this time of the year when drainage of underground channels is 
absolutely necessary. It makes no difference what the drainage is in September 
Das ie ne ert, iB sees Zs be wet and remain wet during the planting 
try Ni: ariacbe fait early in June, and this is the period of time covered 
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On page 92, the second paragraph, Applicant’s Brief states: “One look at 
Mr. McGee’s graph of District 1, as an example, next to page 29, of the exhibit, 
*shows how wrong his method is.” 


It is quite apparent from the statement following this introduction that one 
look is all the applicant took. The lines selected as shown on the graphs and 
the wells located thereon are affected from surrounding territory and not only 
by that covered by the line so that all of the wells in the district were averaged 
and taken into consideration and the results of that consideration are shown 
on the line. 


As a consequence, it is quite apparent that in an undulating country, some 
outside influence not shown on a line would tend to increase or decrease the 
elevation of the water at that point. 


If applicant had made a careful study, taken into consideration all of the 
wells, then, and in that event, it certainly would not have made the statement 
that it does make. 


That the flow of water from the hill to the river is a fact is proven by all 
of the engineers who have made investigation of these projects. Mr. Mathews, 
in his report, page No. 4, even goes so far as to say that the data shows distinctly 
that the main source of water in the lands of the Kootenai Valley since the 
dikes were built is the seepage from the surrounding mountains and the natural 
precipitation. 

The river, being the master drain for all of the districts during the long 
winter season, un-waters the bottom lands to the extent that a sufficient reservoir 
is created to adequately accommodate the water furnished by the spring break-up. 

It is proven, by all of the engineers who have made an investigation, that should 
this reservoir be curtailed by a lack of proper drainage during the winter months, 
that the spring break-up would furnish a sufficient amount of water to raise the 
water table too close to the surface of the land for early spring planting, and, 
as a consequence, no crops could be grown, regardless of the condition of the 
soil, as to water table, later in the growing season. 

Applicant takes as an example, page 92 of its brief, District No. 1. The 
statement concerning the undulating character of the water table as portrayed 
is fully confirmed by Mr. Mathews on page 10 of his report wherein he says:— 


“A very peculiar condition exists on the east side of the district south 
of the Spokane International Railway tracks; directly north of the tracks 
at an elevation of 1760 is a small lake which must have a higher under- 
eround source, as it is full before the high water period.” 


Mr. Mathews goes on to detail other peculiar features of this drainage district 
proving beyond question that the lines as shown in the McGee report are correct. 

Another place in Mr. Mathews’ report, page 52, Mr. Mathews discusses 
another peculiar situation. He states:— 

“ All the wells, except those near the river, gradually lowered from 
early spring until January, 1931, and showed very little effect of either 
the high water of the river or the seepage from the high water in the drain 
ditches. In fact, from June during the rest of the year the water in the 
wells near the drain ditches, and those away from drains or river, was lower 
than the water in the drain ditches, showing that the drain ditches are 
used rather to distribute and irrigate the land than to drain it.” 


Here is a peculiar situation. Drain ditches forming a network over Drain- 
age District No. 6 showing a distribution of water with absolutely no source of 
supply. It is a most peculiar thing how water can get in the drain ditches and 
distribute out through the land when they have neither a source of supply from 
the foothills nor the river. 
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As a matter of fact, no well record taken will show such a condition. The 


facts are that during the periods of high water the seepage from the river into — 


and under the lands of the drainage district and the seepage from the hills to 
the same lands form troughs and, until the river has receded to a point where 
the land can drain into the river, the water planes are more or less undulating 
until practically the low water in the river, when they are on a comparatively 
even grade. 

He states further on page 53:— 

“During the entire fall and winter of 1931 all the wells were lower 
than the river or drain ditches and lower than in the fall and winter of 
1930, even though the river was higher in the fall and winter of 1931 than 
in 1930, showing the river had little effect on the water table in the land.” 


As a matter of fact, all of the wells close to the river show a higher elevation 


than the river itself. The drainage slope, however, being directed towards the 


interior lands and if the elevation of the water in the river is increased to the 
point sought by the applicant, then a distinct increase in seepage from the 
river during the low water period may be expected. 

These examples are characteristic of the entire Mathews report. The 
inaccurate statements in said report are so glaring that no further comment will 
be made regarding them. 

In conclusion, it is a most remarkable thing that Mr. McGee confirms the 
contention of applicant regarding the use of a drainage system for irrigation. 
No statement in Mr. McGee’s report could possibly be construed as advocating 
the use of a drainage system for irrigation purposes, but it is clearly stated that 
a drainage system must, if properly designed, serve two purposes: (Idaho 
Exhibit 1, page 3). 

First, to properly unwater the land during the period of time when planting 
of crops is in progress and also be so designed that it will not have a tendency 
to overdrain the land to the injury of growing plants, and McGee further states 
on page 31 of his report: ‘‘ These conditions have been studied and considered 
by all of the districts and their drainage systems have been designed and con- 
structed to meet these requirements.” 

Altogether, applicant’s analysis of the McGee report shows an utter lack 
of the understanding of the drainage problems and particularly those. affecting 
the Kootenai river. 


REPLY TO BRIEF OF CANADIAN GOVERNMENT 


In the brief filed on behalf of the Government of Canada in the discussion 
of the issues involved it is recited that there is no difference of opinion in any 
quarter in respect to the resultant effects from the applicant’s proposals, and 
that the only point of difference is with reference to the question of damages 
to the drainage districts; that is whether or not the storage of water in Kootenay 
lake during the months of September, October, November, December, January 
February and March, and the resultant raising of the low water level in the 
Kootenay river adjacent to the drainage districts during that period of time 


will result in damage to the drainage district lands by reason of detrimentally — } 


aligns prep production. 
e Canadian Government engineers, from their studi l igati 
of ground water conditions in the drainage area, ra ee RES pea ptr, 
of a higher water level during the storage season as contemplated by the appli- 
cant will not injuriously affect the agricultural value of the drainage district 
lands, and it is the applicant’s contention that the benefits to the drainage area 
from flood control will more than offset any detrimental effects from the high 
levels proposed in the fall and winter months. 0c Al 
On the other hand the engineers of the United States 


the State of Idaho, from their study of the ground water be 


in relation to river 
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levels, concluded that the raising of the low water levels of the river during 
the storage season of applicant would result in raising the ground water table 
and would have an injurious effect upon crop production. 


We respectfully call the Honorable Commission’s attention to paragraph 
(20) of the amended application as follows:— 


“The company respectfully submits that the said works completed and 
proposed and the method of operation of the dam as proposed by the com- 
pany will not have any injurious effect on any interests in the United 
States or any state thereof. Furthermore, the said proposed works and 
the operation of the said dam in the above mentioned manner will make it 
possible to decrease the high water levels at the International Boundary 
line and beyond it, to the benefit of all interests in the United States and 
particularly to all interests in the State of Idaho, and is a benefit now being 
sought by said interests.” 


It is our position, therefore, that if it is substantially proven that damage 
would actually result from said proposed works this Honorable Commission 
should deny its approval of said proposed works. 

Attention is called to the opening statement of Mr. Crowe at the hearing 
wherein it was stated that while some few of the drainage districts would be 
adversely affected by the storage proposed the negligible injury would be offset 
by the high water control. The evidence and report of Mr. McGee of the Idaho 
Department of Reclamation, that of Mr. Newell of the United States Geological 
Survey, and of Mr. Jessup of the United States Department of Agriculture, 
together with the evidence and testimony of the several residents of the various 
districts, confirms and supports every allegation of respondent as to the damage 
that will result from the proposed storage, all of which evidence, reports and 
testimony is fully before this Honorable Commission, precluding the necessity 
for further review or analysis thereof. Sufficient to call the Commission's atten- 
tion to the emphatic statements of the representative witnesses from the drainage 
area that their chief concern is not with the flood problem, a problem which 
they are well able to care for within their respective districts, but rather with 
the inestimable damage to their lands by interference with their drainage by 
reason of the maintenance of the river at a higher level during the normal 
draining period, which interference would prevent the proper drainage of said 
lands, cause them to become wet and water-logged and valueless for crop 
production. It should be obvious to the Commission that the flood control 
advantages of the proposed works, making possible the lowering of the flood peak 
at Bonners Ferry of less than one foot in such years as during the high water 
of 1933, would be of little effect in protecting the dikes, which at low water 
season are 15 feet or more above the water level of the river, and the concern 
of the landowners of the drainage area is readily understood when such slight 
flood control benefit is compared with the detrimental effect of even the slightest 
interference with the proper drainage of the lands during the low water season. 

We respectfully submit, therefore, that any benefit resulting to the drainage 
area from high water and flood control by applicant’s works would not be 
sufficient to compensate for damage to the agriculture lands by reason of inter- 
ference with their proper drainage during the low water season, that applicant 
has not shown the necessity for the storage proposals and the resultant injurious 
effect to respondent drainage district lands; that the damage to respondents 
would be irreparable and not compensatable, and, therefore, the application 
should be denied. 


BERT H. MILLER, O. C. WILSON, 
Attorney-General of Idaho, Residence and Post Office: 
Residence and Post Office: Bonners Ferry, Idaho, 


Boise, Idaho. 
Attorneys for Respondents. 
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Summary or Reply or West Kootenay Power anp Light COMPANY LIMITED — 
TO THE BRIEF FOR THE GOVERNMENT OF THE UNITED STATES DATED 
Marcu 5, 1934 


Interpretation of the Treaty. The United States Brief brings up two 
points concerning the interpretation of the Convention of 1909 which require an | 
answer :— 


In the first place, the said Brief states that the construction, maintenance 
and operation of the dam at Corra Linn are within the jurisdiction of the 
Commission as conferred by Article VIII. With this statement the applicant — 
takes issue. The construction, maintenance and operation of said dam solely 
as a power dam as distinguished from a storage dam is wholly Canadian in pur- 
pose and effect and while being so operated it will not “raise the natural level of 
water on the United States side of the boundary line.”” Therefore no jurisdiction 
is given to the Commission to grant or refuse to grant permission to so, operate. 
Only when it is used as a storage dam and, as a consequence, raises the natural 
level of the water on the United States side of the boundary line is jurisdiction 
given to this Commission. 

The second point raised in said Brief is that the Commission is not to con- 
sider whether there is a balance of benefit over injury, or the reverse. The 
applicant states that the Convention clearly indicates that both injury and 
benefit are to be considered, and only the excess of injury over benefit to be 
paid for in money as ordered by the Commission or in some other compensatory 
work to provide additional benefit to offset such injury. 

In the present case, each and every district and each and every owner 
therein that alleges injury will ensue will receive the benefit from the lowered 
water levels during the flood periods; therefore a balance could be struck. As 
further proof that the Convention anticipated allowing the Commission to 
weigh benefit against injury and provide for it by money or compensatory 
works, the applicant refers to the following paragraph of Article VIII of said 
Convention :— 


“The Commission in its discretion may make its approval in any case 
conditional upon the construction of remedial or protective works to com- 
pensate so far as possible for the particular use or diversion proposed, and 
in such cases may require that suitable and adequate provision, approved by 
the Commission, be made for the protection and indemnity against injury 
of any interests on either side of the boundary.” 


This paragraph clearly indicates that the Commission, were it of the opinion 
that some injury would occur, could order compensatory works to give benefits to 
balance said injury. In the present case, the applicant has come forward pro- 


posing the remedial and compensatory work that will confer upon the districts 
substantial benefits:— 


Extent of Lowering Flood Levels. This subject is dealt with on pages 8 
to 12 of the United States Brief. On page 9 of said Brief it is admitted that — 
lowerings of as much as 4 feet might be realized under the most favourable _ 
conditions, but that by confining the investigations to the levels of the river that 
prevailed since 1928 as was done by the United States engineers, the lowering 
ve have been from 2 feet at the boundary line to 1-1 feet at Bonners 

erry. 

The Applicant has computed that it would lower Kooten iV ; 
4-56 feet for a flow of 200,000 cubic feet per second. The FY Tee teal 
at page 11 states that the applicant’s figures show a lowering of only 2-11 feet 
because, the Brief states, the applicant used a higher lake elevation for an out-_ 
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flow of 200,000 c.f.s. under original conditions than is acceptable to the govern- 
mental agencies, and the Brief proceeds to adjust the result by the simple but: 
entirely erroneous method of reducing it by the amount of difference between the 
original elevation of the lake for 200,000 c.f.s. outflow as given by the curve 
used by the two governmental agencies and that used by the applicant. Since 
the curve for proposed conditions is based upon the curve adopted for original 
_ conditions, any error in the original curve wil be reflected relatively in the 
deducted curve. Therefore the United States Brief, in lowering the applicant’s 
lake elevation for original conditions for 200,000 c.f.s. should also lower relatively 
the applicant’s deducted elevation for the proposed conditions. 

The applicant therefore resubmits that the adjusted improvement in lake 
level, based on the applicant’s computations and the governmental discharge 
curve for original conditions, will still be in the neighbourhood of 4:6 feet and 
not in the neighbourhood of 2-11 feet as is claimed in the United States Brief. 

The applicant desires here to register with the Commission strong exception 
to the suggestion on page 11 of the United States Brief that the figures of the 
United States engineers as to the extent of lowering to be effected are more trust- 
worthy or better established than those of the engineers of the Canadian Gov- 
ernment or of the applicant. The Canadian Government engineers’ computa- 
tions have been made on a most conservative basis for, as shown in detail on 
pages 41 to 48 of Canadian Government Exhibit No. 1, they have been most 
conservative in determining upon coefficients to apply on the hydraulic formule 
used and likewise in giving weight to the basic data upon which the studies are 
founded, and to the interpretation of many factors entering into the problem. 

It is therefore resubmitted that the lowering to be effected during high 
water as set forth in the computed figures of the Canadian Government engineers 
should be considered as being more conservative than will actually be realized. 


Beneficial Results to Idaho from Flood Relief. On pages 12 to 15, the 
United States Brief discusses the beneficial results to Idaho from flood relief as 
a result of the applicant’s excavation proposals. The Brief on page 13 upholds 
Mr. Davenport’s estimates that the lowering of flood stages resulting from the 
applicant’s works would materially reduce the loss and damage in Idaho once 
in 20 vears and does not consider that this is an underestimate of the benefits 
accruing from the enlargement operations at the lake outlet. 

In this connection also the Brief at page 13 takes exception to the suggestion 
made at page 22 of the Applicant’s Brief that had Mr. Davenport considered the 
1933 flood as being capable of flooding 28 per cent of the total reclaimed acreage 
in Idaho, which it did, he would have included the floods of 1921, 1927, 1928 and 
1933 with those of 1894, 1916, 1903 and 1913 as capable of doing serious damage; 
and also that if Mr. Davenport had considered the effects of the 1933 flood, he 
probably would have found that a reduction in the flood level of 1 to 2 feet as 
estimated bv him would have meant the difference between serious loss and small 
loss in four out of the last seventeen years instead of one out of twenty years. 

The United States Brief states that since conditions in 1921, 1927 and 1928 
are known it is not apparent why conditions in 1983 should be used as a basis 
to estimate what might have occurred in those years. It is submitted that the 
conditions in 1933 do serve as a criterion of what might have been expected im 
1921. 1927 and 1928 for the reason that the floods of 1921, 1927 and 1928 as 
Diavell vA those of 1898, 1899, 1908, 1909, 1919 and 1925 mentioned on page 61 of 
the Canadian Government Brief were floods of similar magnitude to that of 
1933 and under the same conditions of restricted channel and reduced storage 
area as that of 1933 would have possibly equalled the peak levels of the 1933 
flood. Prior to 1920 there were no drainage district dikes to restrict the flood 
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waters to the river channel and consequently the river in Idaho at and below | 
Bonners Ferry did not rise as high as it now does under similar floods. Between ~ 


1920 and 1928 some nine drainage districts were diked off from the fiood plain 


of the river and since 1928 the river has been further restricted by the con- } 


struction of dikes around four additional districts. ju 
In this connection it is stated at page 15 of Davenport Exhibit Noy 't:2= 


“The floods in 1927 and 1928 occurred after much diking along the — 


river in Idaho, and they would have been considerably lower under con- 
ditions existing prior to the diking.” 


This statement could be continued to state that the floods in 1927 and 
1928 would have been considerably higher under conditions existing In 1933 due 
to the further construction of dikes along the river. Likewise all the above- 


mentioned floods would have been considerably higher under the channel con- — 
ditions of 1933. Moreover, of the five dikes that failed during the 1933 flood — 
four were breached prior to the day on which the flood reached its maximum ~ 
at Bonners Ferry, indicating that a flood of somewhat lesser proportions — 


would have resulted in very material damage to the drainage districts. 


It has also to be remembered that in both 1927 and 1928 with the flood — 


plain considerably less restricted than at the time of the 1933 flood, dikes were 


breached with resultant damage. Had the thirteen districts been constructed : 


prior to the 1927 and 1928 floods the actual conditions would have been aggra- 


vated and the damage would undoubtedly have approached if not equalled that — 


of 1933. 
The United States Brief, on page 13, also maintains that none of the dam- 


age arising from the 19338 flood was caused by the overtopping of the dikes. — 


In this connection it is desired to reiterate to the Commission that no one has 
contended that failure of the dikes and damage to districts was solely or even 
largely the result of the overtopping of the dikes. 


In the Canadian Brief, page 58, it is pointed out in connection with the 
high-water season of 1933, when five districts were flooded, that failure of dikes 


during high-water periods is not caused only by overtopping of the dikes. It ) 
is also caused: by the action of a head of water on the river side of the dike, which ~ 
results in a permeation of water into the body of the dike wherever weaknesses — 


have developed or are latent in its body structure; by the gradual softening 


and slumping of the dike material by such water permeation; by the washing 


away and the undermining of the dike by the action of the river current; by 
the development of sand boils; and by the general weakening of the dike struc- 


ture; all of which are the direct result of the head of water imposed upon the — 


dike by high water in the river channel. 
It is again submitted that at all times when the water level in the river is 


higher than the ground level behind the dikes there is a possibility of failure — 


through sand boils or other forms of dike weakening. Any factor which will 


tend to lower the high-water level during flood season is a factor of most essen-— 


tial importance to the drainage districts. 


The United States Brief, on page 14, then advanced the argument that with — 


the passage of time the dikes will probably be improved so as to be more 


effective in protection against higher and higher floods. Such an argument | 
carries no weight. Improved dikes cost more money. Higher dikes cost more — 


money and may be practically impossible. The better maintenance of dikes 
costs more money, and therefore the argument on the point amounts to stating 


that by the expending of more money in improving and maintaining dykes, the — 
affected districts in Idaho could protect themselves against the floods mentioned, — 


and would need no help from the applicant or any other party in the way of 


lowering the flood levels. 
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_ This argument of the United States Brief is in entire conflict with the 
opinion of the United States Army Engineers, Canadian Government Exhibit. 
No. 8, where it is stated that “ experience with the existing levees indicates that 
higher levees than those now in use would be unsafe,” and “that the best 
apparent solution for the flood control problem is to reduce the flood heights 
in Kootenay lake by increasing the outlet capacity combined with a proper 
and well co-ordinated system of levee.” Also Colonel Herbert Deakyne, Senior 
Member, Corps of Engineers, at page 5 of said exhibit, states: “It is the gen- 
eral opinion that an increase in levee heights is impracticable and that addi- 
tional protection can be obtained only by the lowering of the flood plane.” 

This portion of the United States argument, however, cannot be passed 
over without repeating the admissions therein made that the proposed works 
of the applicant will effect a lowering of the flood levels in Idaho, and that 
substantial benefits would therefore ensue to the reclaimed lands under present 
conditions, and in support of this statement is quoted from pages 14 and 15 
the following paragraphs:— 


“It is probable that if the proposed works had been completed and 
they had been allowed to exert their maximum effect in lowering the river, 
the damage in 1933 might have been considerably less than it was and one 
or more of the districts that were flooded might have been saved. In 
estimating in the future the probable frequency and extent of benefit which 
would accrue to lands in Idaho from the proposed works, it will of course 
be necessary to regard the year 1933 as one in which, with dikes such as 
then existed, substantial benefit would have accrued.” 


And again on page 15:— 
“That benefits which have not been precisely defined would accrue to 
lands in Idaho as a result of the lowering of flood levels, is not disputed.” 


The applicant emphasizes here a very important point which is that when 
a dike gives way in a district at one spot, the result is the flooding of the entire 
district, meaning that the owner thereof has not only been prevented from 
recovering any crop, but has lost the labour and material used in the prepara- 
tion of the ground, and the seeding thereof; the loss of crop not being confined 
to the low land in the district or the so-called critical area, but to the whole 
district. The admission, then, of the United States Brief that benefit will 
accrue from the flood relief is an admission that benefit will accrue to the whole 
of each and every district involved. ate ' 

The argument later put forward on the alleged injury is an argument that 
only certain parts of certain districts will be injured during the storage season, 
being those parts constituting the so-called critical areas, when neither the 

Jabour nor the cost of preparing the land and seeding it will be lost. The final 
argument of the United States Brief on this subject is that it is immaterial in 
any event whether there are any benefits accruing or not, and this argument 


has been already dealt with. 


Earlier Investigations. As set forth in the Applicant’s Brief, pages 24 to 
30, the evidence establishes the point that several different investigating bodies 
of engineers of British Columbia, Idaho, the United States Government and 
‘private parties not interested at all in power or storage, but with the sole object 
of ascertaining the most feasible method of reclaiming the Kootenay valley 
lands in Idaho and British Columbia, came to the conclusion that it could not 
‘be done by dikes alone, but by dikes in conjunction with the widening and 
deepening of the control points below the main lake, and particularly at 
Grohman narrows, and that such widening and deepening must include a dam 
‘in the Kootenay river at or below Grohman in order to maintain the low levels 


of the lake, in the interests of navigation. 
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The United States Brief attacks this point by saying the earlier investigators 
mentioned or had in consideration the removal of much larger quantities of 4 
material than that proposed by the applicant. Said Brief does not deny, but 
fails to mention, the necessity of and value contributed by the applicant in 
the control dam. It rests its attack upon the statement that the applicant 
does not propose to remove as much material in its excavation from Grohman ~ 
as was suggested by the earlier investigators. Its attack, therefore, fails to — 
meet the point. 

The applicant has nowhere claimed that it is going to do all the excavation 
that might be necessary to successfully reclaim the lands in the manner sug- 
gested by these earlier investigators. What it claims is that the building of the 
control dam, the excavation of 1,218,000 cubic yards of material and the 
building of other compensatory works in the river done or proposed to be done 
by the applicant at a cost of several million dollars, is all a part of the 
proposed program for successful reclamation, no part of the cost of which has: — 
to be borne by the reclaimed lands. It 1s a foundation already laid upon which 
said program could be completed at probably a small portion of the cost 
originally contemplated by these investigators. It is the performance of a very 
large portion of the work of reclamation of Kootenay flats as recommended 
over a period of fifty years by outstanding engineers in the public service 
of the Government of the United States and of the Government of Canada, 
the State of Idaho, and the Province of British Columbia, whose unanimous 
opinion it was that the lowering of Kootenay lake and of the water upstream 
therefrom during the high water season by means of excavation at the control 
points in the outlet of the lake is an essential feature to any successful reclama- 
tion of the area in question, and that before any substantial amount of 
enlargement or excavation could be done at said control points, a control dam 
had to be erected in order to hold the low water levels at a point that would 
not interfere with navigation. 

What the applicant and the Canadian Government desired to call to the ~ 
attention of this Honourable Commission was that the work already per- — 
formed or proposed to be performed by the applicant, resulting in the lowering — 
of the levels of the river and lake during the flood period, constituted a cardinal 
feature of the successful reclamation of the flats, and that the excavation 
proposals of the applicant and the building of the control dam at Corra Linn 
constituted by far the greatest part of the construction or cost needed for 
the realization of this successful reclamation. 


United States Army Engineers Report (Canadian Government Exhibit — 
No. 8). rf: he United States Brief takes issue as to the interpretation of the © 
conclusions in the Army Engineers Report and states that paragraph 965, 
page 29, of said report (Canadian Government Exhibit No. 8) relied upon by 
the apnlicant as substantiating its argument, does not have the meaning which 
the applicant gave to it. Paragraph 95 reads as follows:— 


“The reclaimed areas in Idaho are at present probably subject to the | 
possibilities of greater damage through floods during the summer season — 
than from improper drainage of the sub-soil due to the raising of the water 
table during the fall and winter months.” 


The United States Brief takes the position that in making a statement regard- — 
ing the raising of the water table during the fall and winter months, the Army 
Engineers were not referring to the possible raising of the water table under 
the eu 8 proposals. 
t is respectfully submitted there was no other thought 3 ind 

the different parties who contributed to this report ee Lecies Mie can 
reclamation districts of both the storage and flood relief proposals of the 
applicant, and that no other meaning can be given to this conclusion than 
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that set forth originally by the applicant in its argument at page 29. The 
position taken by the United States Brief is not justified either by the words 
of said paragraph nor any other part of the report, or by the history of said 
report. Investigation by the United States Army Engineers took place after 
our original application was made to this Commission, and as stated in said 
report, the said engineers were conversant with the fact that the application 
was before this Commission. There are many references therein to the applica- - 
tion for storage of this applicant, and both the flood relief which the applicant 
claimed it would give and the effects of the higher storage level during the 
storage season are discussed, while attached to the United States Army 
Engineers’ Report and forming part of it is a copy of the storage hydrograph 
as filed by the applicant with its application. 

Paragraph 87 of said report commences with the following statement: 
“ Storage in Kootenai lake as proposed might very largely increase the duty 
of pumping from Districts 1, 6 and 7 during October, November and December 
if it were found necessary to maintain the low water table in the reclaimed land 
during these months.” There is no storage proposal except that of the applicant 
discussed in the report, and if there were any other storage proposal or any 
other agency which was going to raise the water table during the fall and winter 
months, the United States Brief would call attention to iti 

Having made a study of these proposals and an investigation upon the 
ground, and having as already indicated found that only three districts could 
possibly be affected by the higher storage levels (and then only under certain 
conditions which were problematical and to the limiting extent there found and 
which could be remedied by additional pumping) the said report proceeds in 
paragraphs 94 and 95 to summarize its conclusions upon the whole project, 
weighing the benefits against the possibility of injury, as follows:— 

“94 Tn connection with the dam and compensatory works proposed 
by the West Kootenay Power and Light Company it seems that the use 
of storage as proposed is desirable for the highest utilization of the potential 
power in the Kootenai and in the Columbia, and the compensatory works 
will be of benefit during flood stages to all overflow lands in the valley 

above the lake, in Canada as well as in the United States, in that it will 
increase the discharge capacity of the river. ; 

“95 The reclaimed areas in Idaho are at present probably subject 
to the possibilities of greater damage from floods during the summer season 
than from improper drainage of the sub-soil due to raising the water table 
during the fall and winter months.” 


Surely these words are definite and convincing as referring to the decrease in 
flood level caused by the proposed works of the applicant and the increase in 
storage levels by the same works, and amount to a conclusion that the works 
are desirable both in the interest of Idaho and British Columbia, and justify the 
applicant’s statement that the Army Engineers, after an investigation the report 
of which was submitted and made a document of record of the United States 
Congress, concluded that the benefit of the works so far outweighed any possible 
chance of injury that the works were desirable to the reclaimed districts. 


Raised River Levels During Storage. It is of importance in considering 
the results of the United States and Canadian Government computations of the 
amount river levels will be raised during the storage period, to remember that 
the United States computations are based upon the extreme application of the 
storage proposals at all times; that is, the holding of the lake at the maximum 
storage level at all times, regardless of the draw-down to meet power-house 
needs, while the Canadian computations have been based upon the variation In 
storage levels under actual power plant operation. 
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In other words, while the application for storage by the applicant, of which 
Drawing No. F-239 was a part, shows both an upper and a lower limit for — 
storage level throughout the low water period, the United States computations — 
take into consideration only the higher limit and they have therefore found that 
the back water effect in Idaho will be greater than it would be under average 
conditions. The applicant realized from the average low water flow during the 
storage period into Kootenay lake that it would not be able every year to main- 
tain the level at the higher storage line and continue regularly to draw off 9,300 
second feet for power purposes. By not taking this fact into consideration the 
United States computations shows the extreme effect of storage that could — 
possibly take place, and not the average. 


Effect of Increased Levels During Storage Period. The Applicant’s Brief, 
pages 33 and 34, calls attention to what is an admitted fact, that the lands near 
the river and behind the dikes, called the ‘‘ levee’ areas, and the adjoining lands 
called the ‘“ other ” areas are the highest lands of the districts, and the low lands, 
called by the United States investigators “ critical ” areas, are in all cases farther 
from the river than either the “ levee” areas or the “ other” areas, and usually 
are adjacent to the foothills. Invariably in all districts these “levee” and 
“other”? areas are of a substantial width and the Applicant therefore argued 
that this strip of high land with such an ample margin between the level of the 
high storage line and the level of the surface of the ground would be an absolute 
impediment to the seepage of water from the river to the lower lands beyond this 
strip. Seepage into these high lands, but not through them to the low lands, 
would be immaterial in the issue of alleged injury to low lands. : 

The United States Brief, pages 22 to 27, takes issue with this argument and 
refers to different statements in the evidence and Applicant’s Brief to prove — 
that there is seepage from the river to the low lands. It is quite apparent, how- 
ever, from the reference that there is confusion in the United States Brief 
_ between seepage at the storage levels, and seepage at the flood levels, and the 
applicant’s argument is limited to the statement concerning the impossibility of 
there being seepage as a consequence of the elevated storage levels. 

In support of the applicant’s argument and in answer to the United States 
Brief’s contention against such argument, the applicant now submits that the 
well study of the water tables for the districts, carried on for almost three years 
by the United States Geological Survey engineers, as shown by the data introduced 
by Mr. Newell in evidence (which data was used in Canadian: Government 
Exhibit No. 10), shows that for the greater part of the storage period in all the 
years investigated, it was physically impossible for there to be any seepage from 
the so-called “ critical” area to the river and likewise impossible for there to be 
any seepage from the river to the so-called “ critical” area because between 
the river and the “ critical,” area the water table in the “levee” or “other ” 
area was higher than either the river level or the “ critical” area water table 
level. So that if there were seepage during such time it would have to be first 
proven that water would flow uphill. 

This situation is graphically shown in Canadian Government Exhibit No. 
10, where the hydrographs show that for a very large part of th t iod 
ea ; ow t ) ge p e storage perio 

g the years under investigation, the water table in the “levee” or “ other ” 


areas was higher than the water table in the lower “ critical ” area or the level 
of the river. 


District No. 1. Since conditions during a substantial part of the storage 
period were similar in all districts, only Districts 1, 4 and 7 were considered 
particularly. From a detailed study of these districts it is apparent that owing 
to the height of the water table in the “levee” and “ other” areas. water would 
have had to flow uphill to pass from the “critical” area to the river, or from 
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the river to the “critical” area. For the shorter periods when such physical 
obstacles did not prevail, there would still be what the applicant has called a 
strip of high land of sufficient width to prevent during such short periods of time 
when seepage might be possible into the high land, increased levels of the river 
during the storage period affecting in the slightest degree the level of the water 
table in the low areas. The United States Brief seems to assume that the 
applicant would have to show that the intervening high land was impermeable 
to support such an argument; whereas it only has to be sufficiently so that in 
the short period available sufficient water could not seep to raise the level at a 
great distance from the river. 

That there was actually no relation between the levels of the river and the 
water table in the low or so-called ‘ critical’ areas is very definitely shown by 
the data introduced by Mr. Newell obtained from two and a half years’ study 
of water table conditions, which data were available to the applicant and to the 
Canadian Government, and are interpreted by Messrs. V. Meek and 5S. G. 
Dawson of the Dominion Water Power and Hydrometric Bureau, who in Cana- 
dian Government Exhibit 9 report the conclusions they reached by a study of 
these data. 

When it is again pointed out that the water in the district drain ditches was 
being held at a higher level than would prevail under free drainage conditions 
and that this level was higher than the proposed storage level, any apprehension 
as to the effect of the storage level upon the water table of the land becomes 
groundless. 


Encroachment of Storage Levels upon Sluice Gates. The applicant’s 
argument is that there will be no encroachment of water even at the level of 
the maximum storage line upon any district drainage system except that of 
Districts 8, 6, 11, 7 and 1, and that no damage would ensue to any of these 
districts were the full effect of the encroachment allowed to take place by leaving 
the sluice gates open to allow all water possible to enter. The United States 
Army Engineers as above noted state that only Districts 1, 6 and 7 would be 
thus affected. 

The United States Brief (page 33) admits District 8 would not be affected 
by the encroachment directly, and repeats the theory that in this and other 
districts the reduced head between river and “ critical” areas must result in 
lessened seepage from “ critical” area to river according to the fundamental 
hydraulic law. fe . 

The applicant points out again that said law is inoperative between low 
areas and river because of intervening obstacles in the way of a higher water 
table than either the river or the “ critical”’ area water table in the ‘‘ levee” or 
 « other ” area land between the two; to assert that seepage was so taking place 

is to assert that water will flow uphill. . 
| Alternatively, if additional water entered the drainage system of said 
districts in consequence of the higher storage level and it was undesirable, the 
question reduces itself to the amount of additional pumping required in said 
three districts to keep the water at the desired level. 


Objections to the Application. The United States Brief quotes a para- 

graph from the Applicant’s Brief seprmeete set OF Wiad eae 
nd Jessup studies of the critical area are I 

| Bese bans a attack the statement of the applicant that if the complete 
story is to be given to the Commission it must be pointed out that the uk 
Jessup studies took into account only those areas of the districts which might 
be damaged and wholly neglected to mention the benefits which might accrue 
to the higher lands by reason of a raised water table. The United States 
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Brief overlooked the obvious fact that this was an assumption merely, and that 
the applicant took up this position for the sake of argument only. Far from 
intimating that the results of the Newell-Jessup studies are correct, the applicant 
has repeatedly shown the Newell-Jessup results to be erroneous throughout. 


The United States Brief then proceeds to state that in any event the extent 
of the land bordering the “ critical” areas that would be benefited by higher 
water table is small, and it is irrelevant to discuss the benefit that would 
ensue because, as previously argued by the United States Brief, no considera- 
tion is to be given to any benefits that would accrue, and that the extent of 
injury only is to be determined. In the first place, the United States Brief 
does not refer to the source of the evidence that establishes that the area 
to be benefited is small, and there is no such evidence that could be referred 
to. In the second place, the argument that injury only is to be considered 
has already been dealt with in this reply. By reverting to this argument the 
United States Brief here accentuates how untenable its position would be in 
the event that the area to be benefited by an increase in the level of the water 
table, if it could be caused by the applicant’s storage, should be very great; 
and the lower area where such an increase in water table might do injury, 
might be very small so that it would be advisable in the interest of the whole 
area to flood the low area for the sake of getting the benefit in the larger 
area where an increase of water table level would be of benefit. And if the 
applicant’s storage proposal did give this beneficial result, the United States 
Brief would argue that the right should not be given the applicant to do so 
because some injury was being caused to the smaller area of lower acreage. 
Such a position is unreasonable and untenable. 


Pages 46 to 57 of the United States Brief consider the applicant’s com- 
plaint that in the Newell-Jessup studies the base data were determined: at a 
time when.water was being held within the sumps and drains of the districts 
and that the base data were affected in varying and unknown degrees by this 
artificial condition. The Brief observes that the evidence on which the appli- 
cant bases its assertion in respect to this matter is not cited. Also that it is 
not indicated whether the applicant considers that objectionable conditions 
were allowed to exist in only one year or in more than one year. 


With respect to the complaint that the evidence that the water was being 
held in sumps and drains is not cited in the Applicant’s Brief, the applicant 
would bring to the attention of the Commission that in its Brief, pages 59 to 
73, there are well over fifty citations of evidence taken from the Newell 
Exhibits establishing the fact that the water levels were artificially held at 
higher than natural levels. Furthermore, on pages 34 to 37 of the Dominion 
Government’s Brief, there are over ten citations from the Newell Exhibits 
establishing this fact. 


With respect to the complaint that it is not indicated whether the appli- 
cant considers that objectionable conditions were allowed to exist in only one 
year or in more than one year, the attention of the Commission is called to 
the Applicant’s Brief, pages 59 to 73, where continuous references are made 
to these conditions as obtaining in the years 1930, 1931 and 1932. Many 
similar references are made in the Dominion Brief, pages 34 to 37. 


In proceeding to discuss this phase, the United States Brief states on 
pages 46 and 47 that:—- 


“ There can be no doubt that, as stated on page 46 of the Applicant’s 
Brief, the ‘holding of water in the drainage ditches and within the so- 
called critical areas must of necessity raise the water table within these 
adjacent areas.’ The holding of water in the drainage ditches would cause 
the water table to rise for the same reasons that raising the river levels 
would cause the water table to rise. The same principles apply. 
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_ “There can be no doubt that it is desirable to have the data collected 

. In a study of this character as free as possible from modifying influences. 
The engineers, however, did not create the conditions which they were 
called upon to study. They studied actual conditions as they found them 
to exist. The data submitted to the Commission represents conditions as 
they were found. Mr, Newell, of course, was not in position to direct 
the management of the drainage districts how they should operate the 
districts. He studied conditions as he found them. The management of 
the districts were entitled to operate their districts as they saw fit. 

“It is stated in Applicant’s Brief, page 46, that the artificial condi- 
tions of which complaint is made, resulted ‘from the action of the dis- 
trict owners or other parties in closing the gate in the gravity outlet, or 
preventing the function of these drains by dams or other obstructions dur- 
ing the natural drainage period.’ 

“The presence of water in the drains at elevations higher than river 
levels seems to be relied on as conclusive evidence that ‘the district 
owners or other parties’ closed the gates to prevent the escape of water 
from the drains. It has not been shown that the gates were deliberately 
closed by ‘the district owners’ or by ‘ other parties.’ ” 


It is submitted that the foregoing statement from the United States Brief 
is a practical admission that the water levels in the so-called “ critical” areas 
were held at artificial elevations during the period of investigation. It is also 
an admission that the holding of the water in the drainage ditches would 
cause the tributary water table to rise. It is also an admission that it is 
desirable to have the data collected in a study of this character as free as 
possible from modifying influences. . 

It is respectfully submitted that neither the Applicant’s nor the Canadian 
Government Brief intended to imply that the water levels in the so-called 
“ eritical” areas were artificially held at higher levels than those which would 
result from free run-off conditions in the ditches, for the purpose of influencing 
the studies. The one and only position which was taken in this connection in 
the Applicant’s and the Canadian Government Briefs was that it was a fact that 
the water had been held at an artificially high elevation and that this condition 
must necessarily have resulted in maintaining the tributary water table in the 
so-called “critical” areas at an artificially high elevation. Le 

The position of the Dominion Government as submitted in its Brief, page 
70, is to the effect that:— 

“These higher levels in the ditches and in the sumps must have been 
so held knowingly and purposely by the district owners. There can be 
only one possible reason for the holding of these sump and ditch levels 
at these higher elevations and that reason 1s that, as a result of such 
holding it was anticipated that the crop production would be bettered. 
No representations have been made that the crops in these districts have 
been other than satisfactory. That the effects of holding the water were 
satisfactory is demonstrated by the fact that water was held during each 
year of the investigation.” 

. The final submission of the Dominion Government Brief, page 71, in this 
matter may be repeated, Le., 

3 «that apart altogether from theoretical deductions as to 
whether or not the company’s storage proposals will have the effect of 
raising the water table in the drainage districts, the practical effect of such 
raising upon crop production has already been completely demonstrated 


in many of the districts, and that such effect is beneficial rather than detri- 


mental to crop production. It is submitted that no further practical 7 


at: ae 
demonstration is required. 
6762—15 


226 INTERNATIONAL JOINT COMMISSION 


On page 52 of the United States Brief it is stated that the claim in the 
Applicant’s Brief to the effect that “critical” areas were determined at a time 
when water was being held within the sumps and drains of the district, is 
inaccurate. The Brief makes reference to data in Newell Exhibit No. 6 to show 
that the gate in each district was not closed until after April 1 in 1930. The 
Applicant’s Reply then cites many references from various Newell exhibits, 
giving the data from the United States Geological Survey water table study 
in proof of its statement that an artificial condition had been created throughout 
the full period of the water table study by the maintenance of higher than natural 
water levels in the drainage ditches of the districts, many of which would have 
a greater influence upon the water tables under study than the proposed storage 
levels would have if their greatest possible effect were being freely permitted 
by leaving the sluice gates open to allow the higher water of the storage 
levels free access to those districts where encroachment is possible. 


The Inventory Method of Analysis. Specific reference to the Inventory 
Method of Analysis is made on pages 57 to 74 inclusive of the United States 
Brief. Throughout these pages the attempt is made to justify in response 
to applicant’s criticism, not only the adoption of the Inventory Method of 
Analysis to the problem of ascertaining the effect of the proposed storage levels 
on the water table of the so-called “ critical” areas in the Idaho drainage 
districts, but also the values applied to the different contributing and dissipating 
agencies entering into the analysis and hence the conclusions reached. 

As a result of the detailed review of the various assumptions made in the 
Newell Exhibits, the applicant concluded that the Inventory Method of Analysis 
was not applicable to the Kootenay valley and that the results obtained in 
the Newell Exhibits, being dependent on this method, are in the last analysis 
merely assumptions which the results of the studies of the engineers of the 
Dominion Government and of the applicant show to be in serious error. 

While admitting that assumptions were made, the United States Brief 
attempts to meet and refute some of the criticisms made by the applicant in 
respect to the said assumptions. It is respectfully submitted that this refuta- 
tion is not convincing. In this connection consideration will be given: First, 
to the uncertainty of the assumptions; and Second, to the non-applicability 
of the Inventory Method to the conditions obtaining on Kootenay Flats. 

In the first place, with regard to the uncertainty of the assumptions which 
were made in the application of the Inventory Analysis to the Kootenay prob- 
lem, it has already been pointed out both in Appendix 1 of the Dominion 
Government Brief and in pages 48 to 58 of the Applicant’s Brief that all the 
factors entering into the Inventory Analysis of the Kootenay drainage districts, 
involved, through lack of records, assumptions which contributed to a greater 
or pert extent to the discredit of the results obtained and the conclusions 
reached. 

In the United States Brief some attempt is made to refute the importance of 
certain of the criticisms made by the applicant, but the basic criticism that 
the analyses of the districts were applications of a theory in which the values 
applied to the various factors entering into that theory were assumptions and 
subject to considerable error, has not been disproven. It is freely admitted 
that assumptions were used and as a matter of fact the discussion in the 
United States Brief further exemplifies the extent to which assumptions entered 
into the analyses of the districts. 

In the second place, with regard to the non-applicability of the Inventory 
Method to the conditions obtaining on Kootenay Flats, the actual water table 
records in the “levee” and “other” areas provide definite evidence. 

In the Newell studies the Inventory Analysis is being used to ascertain the 
seepage of water from the water table of the low-lying areas of each of the 


THE KOOTENAY VALLEY 227 


drainage districts in Idaho to the Kootenay river or vice versa in relation to 
the difference in elevation of the water table of each so-called “ critical” area 
and the level in the river opposite. This application of the Inventory Analysis 
completely overlooks the existence of the “levee” and “ other ” areas, between 
the low lands and the river, in which areas the water table conditions may be 
and in many cases are such as to prevent ground water movement between the 
so-called “ critical” areas of the districts and the river. 

The hydraulic laws repeatedly referred to in the United States Brief do 
not warrant one to consider only the relative elevations of the water table in 
a particular section of land located some distance away from the river and of 
the river itself, and at the same time ignore either the type of material or the 
elevation of the water table in the land between that being considered and the 
river, as has been done in the application of the Inventory Analysis to the 
Idaho Drainage Districts. 

If one were to accept the principle that seepage is dependent only upon 
the difference in head and the distance between two given points without con- 
sidering the intermediate conditions, as has been done in the Newell studies 
between the so-called “ critical” areas and the river, then a new factor would 
enter into the Inventory Analysis of the Kootenay Flats. This factor would 
be the seepage from the “ critical” areas to the Pacific Ocean. The distance 
is in the neighbourhood of 300 miles and the head opportunity is in the neighbour- 
hood of 1,750 feet, whereas between the “ critical” area and the river the distance 
is say 1 to 2 miles, while changes in head opportunity of less than one foot are 


' being considered. This idea of seepage from the Kootenay Flats to the Pacific 


| 


ocean is absurd but it is just as absurd to assume that there is seepage from 
the “ critical” areas to the Kootenay river when the actual recorded conditions 
in the intermediate “ levee” areas show that seepage cannot occur unless water 
will flow uphill. 

That the level of the water table in the “ levee”’ and “ other” areas is such 
as to condemn results obtained by a process which ignores these levels has 
already been shown. It is, therefore, reaffirmed that the submission in the 
Canadian Briefs to the effect that the application of the Inventory Method of 
Analysis is not applicable to the conditions obtaining on the Kootenay Flats, 
is wholly warranted. 

Conditions Prevailing in the Drainage Districts during the Newell 
Critical Area Study. Each district is dealt with individually in the Applicant’s 
Brief, but reference will be made here only to Districts 7 and 4 as they were 
the districts chosen by Mr. Newell for his detailed study. 

With respect to District 7, the applicant properly concluded at page 63 
that there could be no argument against the statement that the water was 
higher in the drain ditches of District 7, even in those ditches within and adja- 
cent to the “critical” areas, during the late winter and spring of 1931-32, than 
it could possibly be under the storage scheme, even if the gates were left open 
and the water allowed to enter the ditches from the river, and that therefore 
Mr. Newell ascertained the “ critical” area and the “ critical ” period for the 
“ eritical ” area in District 7 under conditions that were artificially made worse 
than they could possibly be had the applicants proposed storage been in 
Per avith regard to District 4, the applicant shows at page 64 of its brief that 
for the year from October 1, 1930, to September 30, 1931, the water in the drain 
ditch at the sump was always from 6 to 8 feet above the proposed storage level, 
and that actually in this district the water In the drain ditches during the late 
winter and spring of 1931 was 1 to 2 feet higher than the water in the critical 
area wells. Substantially the same conditions prevailed during 1932. 

The United States Brief has not challenged these figures and in fact at 
page 77 has stated that the figures are correct with regard to District 7 in the 
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following words: ‘The position of the water held in the drain ditches in Dis- 
trict 7 during the test is accurately described in Applicant’s Brief but the 
deductions therefrom are erroneous.” With regard to District 4, the United 
States Brief discusses the first of the figures given by the applicant on this sub- 
ject, but does not challenge them, and the applicant takes it that all figures 
gviving the artificially increased levels of water in the drainage districts are 
accepted, since they were taken from the basic data filed by Mr. Newell, and 
only the deductions that the applicant made therefrom are challenged. 


Many pages of the United States Brief are taken up in attempting to refute 
the deductions made but one deduction that the applicant claims cannot be 
challenged is that these artificially maintained levels within the drains of the 
districts and even in the drains immediately in or adjacent to the “ 
areas of the districts, must prove that no worse conditions will prevail in the 
districts after the storage is in effect than prevailed in the district during the 
period of the water table investigation; that those who were farming in the 
districts realized from experience that it was in the interest of the districts to 
attempt, so far as possible, to create a higher water table in the land in order to 
improve their crops during the following year; that even though such action 
raised the water table in the low land sufficient benefit accrued from the increas- 
ing of the water table in the other land that needed a higher water table, to 
justify even the chance of a loss of some crop in the low district. By making 
this statement the applicant is not admitting that any such loss occurred in 
consequence thereof. 


Reply to Brief of the State of Idaho. It is not necessary to summarize 
the Applicant’s Reply to the Idaho Brief as all points of merit have already 
been fully discussed while dealing with the United States Brief. 


Conclusion. Nothing in the United States Brief. nor in the State of Idaho 
Brief has in any way weakened the conclusion found in the Applicant’s Brief, 
pages 97 to 99. The applicant claims a possible lowering of Kootenay river in 
Idaho of as much as 4°56 feet. The United States Brief admits that a lowering 
of as much as 4 feet might be realized but that any lowering in excess of 3 feet 
could be produced only by a combination of very favourable circumstances. 
The United States Brief further admits that the lowering which it concedes 
will be effected will bring substantial benefit to the reclaimed lands in Idaho. 


The applicant has shown that the reduction in flood level of from 1 to 2 
feet would have meant the difference between serious loss and small loss in six 
out of the last twenty years. 


The works proposed by the applicant to give the aforesaid flood relief, being 
the Corra Linn control dam and the excavation of Kootenay river at and below 
Grohman narrows, have been found by earlier investigators on behalf of the 
United States Government and the Governments of the State of Idaho and the 
Province of British Columbia, and private parties investigating the subject 
solely in the interests of Idaho and British Columbia reclamation projects, to 
be an essential part of the reclamation of Idaho and British Columbia lands, 
constituting a cardinal feature thereof, but costing too much for the lands to be 
reclaimed to bear. The applicant proposes to give this part of the reclamation 
program to the reclamation interests free of cost. The United States Army 
Engineers, having before them the applicant’s application for storage, after 
weighing the benefits of flood relief against the possible injury by the higher 
levels ot the storage, completely endorse the application as in the best interests 
of Idaho. 

The applicant asks the consent of this Honourable Commission to increase 
the levels of Kootenay river in Idaho during the months from September to 


critical’ 
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about the end of March, by about the same amount that it would decrease the 
ae levels, the highest increase in level being 3-98 feet in January of each 

A study of the water table of the reclaimed lands, lasting two and a half 
years, was made by the United States Geological Survey assisted by the appli- 
cant, which study it was found was made under conditions more severe than 
could have prevailed if storage had been in effect, in that the water in the ditches 
within the districts involved and even adjacent to and within the low or so- 
called “ critical” areas, was held at a higher elevation than it would have been 
had the increased storage levels been in effect and had it been allowed to find its 
natural level within the districts. But even under these conditions the data 
produced in evidence from this water table study shows that the water table 
of the low or “critical” area will not be raised by the Applicant’s storage 
proposal. 

Against the actual facts found by said study, however, the United States 
Geological Survey engineers have advanced a theory called the Inventory Method 
of Analysis, which Mr. Newell stated to be as accurate as the auditing of a set 
of books, but which the applicant and the Canadian Government in their respec- 
tive Briefs point out depends upon many uncertain factors, the value of which 
in the construction of the theory had to be assumed by the United States 
engineers and were subject to such a degree of change or error as to make it 
possible, by assuming different values, with equal justification to reach the 
opposite conclusion. That the values of many of such factors assumed by the 
United States engineers were assumptions, is admitted by the United States 
Brief. Furthermore, if the conclusion derived from the Inventory Analysis 
Method were correct, which the applicant denies, it amounted only to the con- 
clusion that certain low areas would have a higher water table after storage was 
in effect, to their injury, and certain other areas adjacent to said low areas where 
a higher water table was needed would have their water table increased, to their 
benefit. This in spite of the fact that if the theory would apply after storage 
it must have already applied, because of the artificially increased levels of the 
water in the ditches. 

There is no other proof of injury either in theory or in fact advanced by 
United States interests, and the subject therefore comes to the point of weighing 
(if the conclusion derived from the theory is accepted) whether or not the possi- 
bility of some injury occurring to this lesser acreage of low land or so-called 
“ critical ” area within each district is greater than the benefit that will ensue to 
the areas surrounding the low areas where the alleged increased water table would 
be beneficial, plus the possibility of saving from flooding the entire area of the 
district in six out of every twenty years, at a time of the year when the cost 
of cultivation has already been incurred. 

Once again the applicant respectfully submits that the United States Army 
Engineers, in Canadian Government Exhibit 8, page 29, have recorded an appro- 
priate summary in the words now quoted, being paragraphs 94 and 95 of said 
report:— 

“94 Tn connection with the dam and compensatory works proposed by 
the West Kootenay Power and Light Co., it seems that the use of storage as 
proposed is desirable for the highest utilization of the potential power in the 

Kootenay and in the Columbia, and the compensatory works will be of 

benefit during the flood stages to all overflow lands in the valley above the 

lake in Canada as well as in the United States, in that it will increase the 
iscl pacity of the river. i 
eae The Se timed areas in Idaho are at present probably subject to 
the possibilities of greater damage from floods during the summer season 
than from improper drainage of the sub-soil due to raising the water table 


during the fall and winter months.” 
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Power interests of the Columbia river in the State of Washington will derive 
substantial benefits from the storage of water applied for. ie 

The works already constructed and those proposed to be constructed by the | 
applicant without cost to the reclamation interests will lay the foundation for — 
further improvements at Grohman, Proctor narrows and other control points, — 
affording additional relief from flood hazard at small expense. 

Because such substantial benefits will accrue to all United States 
interests and particularly to the reclamation interests in the State of Idaho, and ~ 
because no damage will be done and no additional expense incurred by Idaho ~ 
interests, the applicant had hoped that after the full and complete study that has 
followed since the filing of its application, all Idaho interests would have been ~ 
willing to agree that the application be granted unconditionally. 

Since this result has not been achieved and both the United States Govern- — 
ment and the Reclamation interests are still objecting to the allowance of our — 
application, the applicant in deference to the fears of the objecting parties has — 
decided not to press its application further than to be allowed to complete the — 
record by filing its printed reply to the United States Brief and the Idaho Brief — 
and respectfully requesting an opportunity for the Canadian Government to file ~ 
its reply if it so desires, and thereupon the applicant will withdraw the appli- — 
cation. 


SUMMARY OF REPLY Brier SUBMITTED ON BEHALF OF His Maszsry’s GOVERNMENT ~ 
IN CANADA | 


The “ Reply Brief filed on behalf of the Government of Canada” October 
2, 1934, by J. E. Read, K.C., Legal Adviser, Department of External Affairs, — 
may be summarized as follows:— 

The opening paragraphs of the reply brief explain that it is not the © 
intention to cover the entire case but “to summarize the basic features upon 
which there is substantial agreement and to discuss the only point upon which — 
_ there is a substantial, factual difference of opinion.” With regard to this one — 
point of difference—whether or not damage will be caused to the reclamation — 
districts by the raising of low water levels—the hope is expressed “‘ that the — 
Commission will be satisfied that the view taken by the Canadian Government — 
engineers is correct.” However, it is pointed out that it is conceivable that the — 
Commission may not be willing to accept this view, and that accordingly the © 
brief will conclude with a discussion of “ the situation that would arise if it is _ 
assumed that damage will be caused by the raising of the water levels.” 


The brief follows with a short statement of the basic features upon which — 
there is agreement and a discussion of the question of damage to the drainage — 
districts in which it is reiterated that the applicant’s proposals will not have any 
injurious effect on the agricultural value of the land in the drainage districts. 

Based on the assumption that damage would be caused by raising the water 
levels as proposed by the company the Reply Brief states the following :— ) 

“Whether benefits to the reclamation districts resulting from the project — 
should be balanced against possible damage caused by storage. Having 
concluded examination of the basic features in this case upon which there 
is agreement and of the one point upon which there is a substantial factual — 
difference of opinion, it becomes necessary to examine the situation that would — 
arise if the Commission should be inclined to reject the views submitted on — 
behalf of the Canadian Government on the last point. It is submitted that the - 
Commission should accept the views presented by the Canadian engineers and 
decide that no damage will or could be caused to the reclamation districts by 
reason of the raising of the water levels in Kootenay lake and in the river during 
the low water season. On the other hand, even if the Commission is unable to 
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_ accept this view, it is submitted that the Commission would be justified on the 


evidence presented in granting the application, without making any specific pro- 
vision for damage. It is assumed, purely for the purpose of argument, that the 
views on questions of fact presented in the United States Government brief are 
sound, and that Mr. Newell’s inventory analysis, with its resultant theories, and 
Mr. Jessup’s conclusions, are justified. The case will be discussed upon the theory 


_ that the Company’s proposal would lead to a diminution in the natural drainage 


of the lands during the low water season, and a consequential raising of the 
water tables. Upon this assumption, it would have to be admitted that the 
storage proposals would cause damage to the drainage districts, and that the 
measure of that damage would be the cost of the increased pumpage which would 
be necessary to counteract the effect of the winter storage. No evidence has 
been presented, either by the United States Government or by the districts, as 
to the cost of such increased pumpage. We can only assume that it would be 
moderate in amount. The position then would be that the storage proposals upon 
these assumptions would involve an admitted benefit to the drainage districts, 
and an admitted detriment. It is submitted that the Commission in such circum- 
stances would be bound to strike a balance in order to determine the amount of 
indemnity that should be paid, if the detriment exceeds the benefit; or in order 
to determine that no provision for indemnity was necessary, in the event that it 
is found that the benefit accorded the districts exceeds the detriment. 

“Tn attempting to strike this balance without the aid of specific figures, 
either as to the value of the benefit or of the detriment, it is necessary to look at 
the situation from a common-sense business point of view. It has been estab- 
lished by the series of reports of earlier investigations presented by Mr. John- 
ston at the Nelson hearing, and from the Army Engineers’ Report, that an 
essential element in a sound project for reclamation in the Kootenay Flats, is an 
adequate scheme of flood control. The machinery of such a scheme of flood 
control must include three elements, namely, a control dam, excavation at the 


outlets, and a regime of regulation with a view to lessening flood damages in 


the low-lying lands in Canada and the United States above the head of the 


lake. The evidence has established beyond all possible doubt that it would 


be worth while in the interests of reclamation to build the dam, excavate the 


outlets and establish the system of control. f 
“Tt ig common ground that Corra Linn furnishes an adequate control dam. 


It is common ground that the proposed excavation at Grohman would form an 


important part of the outlet excavation necessary for flood control and that, even 


without additional excavation, it would have a substantial beneficial effect. It is 
common ground that any order given by the Commission In these proceedings 
should be so drafted as to secure as a matter of right, an adequate system of 


- flood control inuring to the benefit of the reclamation districts. 


“ Accordingly, Corra Linn, the excavation at Grohman narrows, the facility 


- for further outlet excavation if necessary, and the right to an adequate system 
_ of control, must be regarded as real and tangible assets placed on the credit side 
of the account as a result of this application; assuming, of course, that 1t is 


granted. On the debit side, is the possible need for additional pumping,—and 
at this stage we are assuming, for the purpose of argument, that it is an actual 
need. To assist in striking a balance in this account, the members of the Com- 


he credit side of the account and have had 


issi iewed the assets on t 
mission have viewe lamation districts, thus forming a judg- 


an opportunity for examination of the rec 


ment as to the possible cost of increased pumping. It is submitted that the 
Commission would be bound to conc 


lude that the assets on the credit side 


would exceed in value, from the purely reclamation point of view, the debits on 


the other side of the account. In coming to such a conclusion, the Commission 
_ will be assisted by the considered judgment of the Army Engineers as expressed 
in their report which was presented at Nelson by Mr. Johnston. 
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“Tn the United States Government brief, at pp. 126 to 130, it is argued that — 
the Commission would not be justified in taking into consideration the benefits — 
that would accrue in the United States as a result of the carrying out of the 
company’s project. 

‘ Tie nye contended that an applicant in such circumstances would be 
justified in setting off a benefit accruing to one interest against damage suffered 
by another interest, as the result of the construction of a work. At the Nelson 
hearing, representations were made on behalf of the Canadian Government, 
pointing out the very great benefits that would accrue in the State of Wash- 
ington as a result of the Kootenay storage. These were regarded as relevant 
to the issue of whether or not the application should be granted and were not 


discussed in relation to the issue of indemnity. In the brief the question of Pi 


benefits was discussed at pages 57 to 66, and the possibility of further excavation 
at the lake outlet, at page 72; and at pages 76 and 79, it was argued that as the 
project was, on balance, beneficial to the Idaho interests, there should be no 
provision in the order for indemnity. ; 

“This matter raises a very important question on the interpretation and 
application of Article 8 of the Boundary Waters Treaty. In discussing this 
question of interpretation, the 6th and 7th paragraphs of this Article should be 
considered. 


Para. 6—The Commission in its discretion may make its approval in any 
case conditional upon the construction of remedial or protective works — 
to compensate so far as possible for the particular use or diversion pro- 
posed, and in such cases may require that suitable and adequate pro- 
vision, approved by the Commission, be made for the protection and 
indemnity against injury of any interests on either side of the boundary. 

Para. 7.—In cases involving the elevation of the natural level of waters on 
either side of the line as a result of the construction or maintenance 
on the other side of the remedial or protective works or dams or other 
obstructions in boundary waters or in waters flowing therefrom or in 
waters below the boundary in rivers flowing across the boundary, the 
Commission shall require, as a condition of its approval thereof, that 
suitable and adequate provision, approved by it, be made for the pro- 
tection and indemnity of all interests on the other side of the line 
which may be injured thereby. 


“These paragraphs require the Commission to make suitable and adequate 
provision, for the protection and indemnity of all interests on the other side of 
the line, a condition of its approval. 

‘In interpreting this article, the general nature and functions of the 
Commission which have been discussed at some length in the brief should be 
considered. The statement there made will not be repeated. The primary 
function of the Commission is to enable the great natural resources, which are 
affected by the international boundary, to be developed in the interests of both 
countries, in a fair and just manner. It has been the policy of the Commission 
in the past to bring about the same results as if the international boundary did 
not exist, and as if the natural resources in question were wholly on one side or 
other of the international boundary. Such a policy is, I submit, amply justified 
by the terms of the treaty, and thoroughly implements the obvious intention of 
both of the High Contracting Parties. 

‘ In stipulating suitable and adequate provision for the protection and 
indemnity of all interests on the other side of the line which might be injured by 
an authorized work, it may be observed that the High Contracting Parties 
deliberately used the word “indemnity,” which, both in ordinary language and — 
in legal parlance involves the conception of placing the person in question in the © 
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same position as he would have been in had the project not been carried out in 
so far as monetary provisions can accomplish such a result. This would 
necessarily involve the taking into account of the benefits received and injury 
suffered, and striking a balance. The Treaty does not provide that the land- 
owner should be charged with any credit balance thus resulting, but it clearly 
assumes that in any claim for indemnity he should set off the benefits received 
in respect to the land affected by the work. 

“This interpretation would be in accordance with the ordinary principles 
of law which are applied by the courts in the United States in respect of the 
exercise of the power of Eminent Domain. When a person claims compensation 
arising from the compulsory taking of an easement upon his land, the rule of law 
applied by the courts is that the measure of compensation is the difference in 
the value of the property before the imposition of the easement and after such 
imposition. A court dealing with a problem of this sort would necessarily take 
into account both debits and credits. I may say that the contention advanced on 
behalf of certain landowners whose lands were being partially flooded in the 
Lake of the Woods to the effect that the rule of law, to which I have just 
referred, should not be applied, was decisively rejected by the Circuit Court of 
Appeals at St. Louis and by the Supreme Court of the United States this year, in 


the case of Olson vs. United States of America. 


“In making this argument, it is not suggested that the Commission is 
necessarily bound by the rules which are followed by the courts. On the other 
hand, it is submitted that the Commission would not go far wrong in applying 
these basic principles. The Commission could not be criticized for failure to afford 
suitable and adequate provision for the indemnity of the interests concerned, if it 
applied the same principles that the courts of the United States would have 
applied, had Corra Linn been situated in the State of Idaho and the matter 
brought before the federal courts of the United States for adjudication. 

-“Tt is not anticipated that anyone will seriously question the foregoing 
statement of the principles of law applied in the two countries, in dealing with 
similar problems. Consequently, no effort will be made to make an extended 
argument on the point. It will, presumably, be conceded that in exercising the 
power of Eminent Domain, the benefits accruing to an owner of land in respect 
to his holdings, remaining after the expropriation, can be set off in estimating 
compensation. att b caiiee 

“There is one minor aspect of this phase of the problem which is raised on 


page 128 of the United States brief. It will not be contended that there could 


be set off against injury to one district, benefits accruing to another; or that 
there could be set off against damage to certain land in the same district, the 
benefits accruing to other lands. That problem does not arise in this case. 


The benefits and detriments accrue to each of the districts in the same manner. 


appendix it is pointed out that the 
| Bly upon the 250,000 cubic yards of excavation proposed by the applicant com- 


The benefits accrue to the district as such, and the burden of the injury, if any, 
falls upon the district as such; and not on any individual landowners, because 
it is on the district that the burden of the pumping and drainage falls. There 
is nothing on record to suggest that in respect to any one district the anticipated 
injury would exceed in value the benefit accruing from the proposals, and it is 
equally clear from the records that, with respect to any one district, the burden 
of increased drainage and pumpage would fall upon the district as a unit, and 
any particular landowner. 

or Borthe feat aibie of completing the record Mr. Read dealt with a number of 
points in appendices to the reply brief. These are summarized as follows:— 


i oo ‘bility of Further Additional Excavation. In this 
gies rae ereaants United States Brief, pages 15 to 18, comments 
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pany at Grohman narrows and does not take cognizance of the 717,819 cubic © 
yards of material which has already been removed from the river channel 
between Granite and Corra Linn dam. | 

The attention of the Commission is called to the fact that the completed and 
proposed excavation constituting nearly 1,000,000 cubic yards of material will 
be “a very long step in the direction of a full realization of the correct and only 
practicable scheme for the control of flood levels and for the ultimate satisfac- 
tory reclamation of the Kootenay Flats lands.” 

It is pointed out that the excavation is completely in line with the recom- 
mendations of past investigators and that the project has received the endorsation 
of the engineers of the United States War Department. 

It is also pointed out that the excavation is being effected at no out of 
pocket cost to the districts and that with the 250,000 cubic yards removed the 


way is open to effect mutually satisfactory arrangements for further additional: — 


excavation. 


Appendix B—Earlier Investigation. In Appendix B exception is taken 
to the argument advanced in the Brief of the United States Government with 
respect to the relevancy of the submission of the results of earlier investigations 
into the reclamation of Kootenay Flats in relation to the proposal before the 
Commission. 

The United States Brief argues that the plans and expected results of the 
earlier investigators should be compared in detail with those of the applicant. 
On the other hand the Reply Brief of the Canadian Government states that 
the United States Brief has entirely missed the point of the submission with 
respect to the earlier investigations, viz., “ that it is the consensus of all engineer- 
ing studies which have been made into the reclamation of the Kootenay Flats, 
that the lowering of the levels of the river and lake during periods of high water 
by excavation at the lake outlet constitutes a cardinal feature of the successful 
reclamation of the Flats, and that the excavation proposals of the applicant 
constitute a long step towards a realization of this successful reclamation.” 


Appendix C—Report of United States Army Engineers. Appendix C of 
the Reply Brief rebuts the submission of the United States Brief that the United 
States Army Engineers were not referring to the possible raising of the water 
table under the applicant’s proposals in the following paragraph from page 29 
of the Army Engineers’ Report (Canadian Government Exhibit No. 8):— 


“95. The reclaimed areas in Idaho are at present probably subject 
to the possibilities of greater damage from floods during the summer season 
than from improper drainage of the subsoil due to the raising of the water 
table during the fall and winter months.” 


_ Argument is advanced to show that the Army Engineers had definitely in 
mind the possibility of interference with drainage as a result of the applicant’s 
storage proposals. | 

The reply concludes as follows:— 


“Tt is accordingly submitted to the Commissioners that the opinion of 
the Army Engineers of the United States War Department is clearly stated 
in their report, and that this opinion is that the benefit value of the lowering 
of the water levels resultant from the applicant’s excavation proposals more 
than balances any possible damage to the drainage districts from the appli- 
cant’s storage proposals. (Page 69 Government of Canada Brief.)” 


Appendix D—Possibility of Dikes being Bettered to Withstand Floods. 
—Appendix D discusses the suggestion contained in the United States representa- 
tions to the Commission to the effect that with the passage of time the dikes 
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will probably be improved to withstand higher and higher floods, thus diminishing 
the benefits to be derived from the proposed excavation at the lake outlet. ; 

It points out that this suggestion constitutes “a direct admission that 
further protection against high water is essential to the safety of the districts,” 
and it continues “The fact that this betterment to the dikes can only be secured 
by the direct expenditure of funds by or on behalf of the district owners is 
furthermore direct evidence of the financial value to the districts of the addi- 
tional safety factor against floods which would be introduced as a result of the 
applicant’s excavation proposals at the lake outlet.” 

The appendix quotes from the 1931 report of the Engineers of the United 
States War Department to the effect that increasing the height of the dikes in 
Idaho is infeasible and unsafe. It also points out that higher dikes will accen- 
tuate high water troubles. | 


Appendix E—Citation of Basic Data Establishing that the Water Level 
Was Artificially Held in the Drainage Districts. In rebuttal of statements 
made in the Brief of the State of Idaho, Appendix E contains lists of citations 
from the Brief of the Government of Canada and from the Applicant’s Brief, 
respectively, of references to base data filed in the United States Exhibits which 
establish that water was held in the ditches and sumps of certain of the drainage 


- districts during the low water periods of 1930-31 and 1931-32. 
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A 


TO THE HONOURABLE THE INTERNATIONAL JOINT COMMISSION 


Application made by Creston Reclamation Company hereinafter called the 
Applicant, for permission to construct and operate certain permanent 
works in and adjacent to the channel of the Kootenay River in the Prov- 
ince of British Columbia at a point at or near Creston, in the said 
Province of British Columbia, respectfully sheweth:— 


1. Status of the Applicant. 

The applicant is a corporation duly incorporated as a limited company 
under the provisions of the Companies Act of the Province of British Columbia, 
a copy of the certificate of incorporation bearing date 14th day of December in 
the year of Our Lord, one thousand nine hundred and twenty-five and a copy 
of the Memorandum of Association of the Creston Reclamation Company, 
Limited, together with a certificate under the hand of the Registrar of Com- 
panies of the Province of British Columbia bearing date 4th day of January, 
in the year of Our Lord, one thousand nine hundred and twenty-six, entitling 
the company to commence business, are set forth as appendices I, II, and III 
respectively hereto. 

The head office of the applicant is at the village of Creston in the province 
of British Columbia in the Dominion of Canada. 

The directors of the company are: Clarence Franklyn Hayes of Creston, 
British Columbia, Editor; George Johnson of Creston, British Columbia, 
Butcher; Samuel Arthur Speers of Creston, British Columbia, Merchant; 
Cecil Watson Allan of Creston, British Columbia, Bank Manager; Hugh 
Stuart McCreath of Creston, British Columbia, Merchant. : 

_ The capital stock of the applicant is $50,000.00 divided into 50,000 shares 
of $1.00 each, 3,400 of which have been issued and paid for. The list of sub- 
scribers to capital stock is set forth in appendix IV hereto.’ By the Mem- 
orandum of Association of the applicant, set forth in appendix II hereto, 
the applicant has power, among other things, by paragraphs (b) and (c) of 
the objects for which the company is established:— 


(b) To undertake, construct and maintain upon any land owned or 
leased by the Company, or in which the Company has any interest, opera- 
tions for the purpose of reclaiming and bringing under cultivation such 
land or part thereof. 

(c) To construct, improve, maintain, equip, alter, work, operate, 
manage, carry out or control any roads, ways, water-ways, reservoirs, 
dams, aqueducts, canals, sluices, flumes, tramways, dikes, ditches, bridges, 
wharfs, manufacturies, warehouses, works, houses, shops, stores, buildings 
and other works and conveniences which may seem calculated, directly or 
indirectly to advance the Company’s interest. And to contribute to, sub- 
sidize or otherwise aid or take part in any such operations though under- 
taken, constructed or maintained by any other person, persons or company. 


2. The applicant proposes by the construction of a levee or dike to 
reclaim certain lands adjacent to the Kootenay river. 

The applicant proposes to reclaim a portion of the lands adjacent to the 
Kootenay river near Creston, B.C., that are flooded yearly by the flood waters 
of the Kootenay river, and make these lands commercially valuable for agri- 
cultural purposes. 
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_ __ The reclamation project as planned will consist in constructing a levee or 
3 dike around the lands to be reclaimed to an elevation well above flood level; to 
~ construct the necessary drainage ditches in the same, and to construct the 
necessary Centrifugal Pumping station to pump out all storm water and seepage 
water from the reclaimed lands. 

These levees will be constructed well back from the top of the river 
bank, and will in no way interfere with the natural flow of the Kootenay 
river, excepting in such years as the flood overtops the river bank, happening on 
an average of one year in four years. The River banks through the Kootenay 
flats are approximately 20 to 24 feet, above low water in the river, and from 12 to 
14 feet above the general level of the land to be reclaimed. 

The Kootenay River flats extend from Kootenay Landing in British 
Columbia to above Bonners Ferry in Idaho, a distance in an air line of 
45 miles, of which 20 miles is in British Columbia. Of these lands it is esti- 
mated that 30,000 acres in British Columbia, and 30,000 acres in Idaho can 
be reclaimed for agricultural purposes by diking and ditching as is proposed 
to be done by the Creston Reclamation Company in Unit No. 1. 

In the State of Idaho approximately 18,000 acres of these lands have 
already been reclaimed and cropped, of which Unit No. 1 at Bonners Ferry 
consisting of 5,000 acres has been cropped each year since 1922 with great 
- success so that the feasibility of the reclamation is well established. 


3. Description of the work and plans submitted. 
There is submitted with this application the following plans on tracing 
linen:— 

(1) Plan showing the contour lines on the land proposed to be 
reclaimed in Unit No. 1, as well as the location of the levees or dikes, etc., 
etc. 

(2) Plans showing the cross section and details of the work to be 
constructed. 

(3) General plan showing Kootenay river flats in British Columbia 
from Kootenay Landing to the international boundary. 

(4) The specifications for the construction of the necessary work in 
Unit No. 1. 


_ The Kootenay river flats in British Columbia it is proposed to reclaim in 

units as is being done in the State of Idaho, The first unit to be reclaimed is 
Unit No. 1, comprising 8,600 acres, No. 2, unit will be west of the river and 
immediately west of No. 1 unit. 


4 Effect of proposed works on international waters. A 
The effect of the construction of the proposed works of the British 
Columbia Unit No. 1 on International waters is merely nominal, it will have 
no effect whatever on low water, and during flood water it is merely intended to 
keep the flood water off the land reclaimed. . 
When, however, the whole area of the Kootenay river flats on both sides of 
the International boundary line has been reclaimed by the method proposed, and 
the banks on both sides of the river are raised by the levees or dikes to a 
height of 5 feet above the 1916 flood as is proposed, and the flood waters are 
- confined within the river banks, then in the occasional year that the flood 
would be higher than the natural river banks, and this flood is kept within the 
levees, the peaklevel of the flood in the river will be somewhat higher than 
in its natural state. The river a also will arti pap gradient 
‘ ; rmal one, with an increased veloci f 
Beri aplication is therefore respectfully submitted for your consideration. 
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Petition.—The applicant company does now pray for such order, ruling or 


decision, authorizing and empowering the applicant company to proceed with the 
said works as may in the opinion of your Honourable Commission be required 
by the “Waterways Treaty Act” together with such provisos as may be deemed 
fitting in the premises. 

All of which is respectfully submitted. 


ie ee On LORI, 
Solicitor for Creston Reclamation Company, Limited. 


October 14, 1927. 


Appendix I 


Canapa No. 84383 
PROVINCE oF BriTIsH COLUMBIA 
‘“ ComMpPANIgEs Act ” 
I hereby certify that “Creston Reclamation Company Limited” has this 


day been incorporated under the “Companies Act” as a limited company. 


The capital of the company is fifty thousand ($50,000) dollars, divided into 
fifty thousand (50,000) shares. 


The registered office of the company is situate at Creston in the province 
of British Columbia. 


Given under my hand and Seal of Office, at Victoria, province of British 
Columbia, this 14th day of December, one thousand nine hundred and 
twenty-five. 

HYG. GARRET, 
Registrar of Compames. 


[Seal] 


Appendix II 


CANADA No. 8433 
PROVINCE OF BRITISH COLUMBIA 
“ CoMPANIES Act ” 
I hereby certify that “Creston Reclamation Company Limited” is now 
entitled, under the ‘‘ Companies Act,” to commence business. 


Given under my hand and Seal of Office at Victoria, province of British 
Columbia, this 4th day of January, one thousand nine hundred and 
twenty-six. 

H. G. GARRETT, 


Registrar of C es. 
[Seal] g f Companies 


_ 
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Appendix III 
MEMORANDUM oF ASSOCIATION oF “ CRESTON RECLAMATION Company, LIMITED.” 


al 


The name of the company is “ Creston Reclamation Company, Limited.” — 


II 


The registered office of the company will be situate in the village of Creston, 
in the province of British Columbia. 


il 


The objects for which the company is established are:— 


(a) To acquire by purchase, exchange, grant, lease, or by any other legal 
title, and to own, hold, improve, operate, lease, pledge, sell, exchange, or other- 
wise deal in and with real estate and property, both movable and immovable 
and rights therein and thereof of every kind and description. 


(6) To undertake, construct and maintain upon any land owned or leased 
by the company, or in which the company has any interest, operations for the 
purpose of reclaiming and bringing under cultivation such land or part thereof. 

(c) To construct, improve, maintain, equip, alter, work, operate, manage, 
carry out or control any roads, ways, water-ways, reservoirs, dams, aqueducts, 
canals, sluices, flumes, tramways, dykes, ditches, bridges, wharfs, manufacturies, 
warehouses, works, houses, shops, stores, buildings and other works and con- 
veniences which may seem calculated, directly or indirectly to advance the com- 
pany’s interest. And to contribute to, subsidize or otherwise aid or take part 
in any such operations though undertaken, constructed or maintained by any 
other person, persons or company. 


(d) To record, purchase or otherwise acquire water and water-records, 
rights, privileges and grants and to develope and turn same to account. 


(e) To enter into any arrangement with any Government or authorities, 
municipal, local or otherwise, that may seem conducive to the Company’s objects, 
or any of them, and to obtain from any such Government or authority any rights, 
privileges and concessions which the Company may think it desirable to obtain 
‘and carry out, exercise and comply with any such arrangements, rights, privileges 
and concessions. 
| (f) To undertake upon any land owned or leased by the Company, or in 
which the Company has any interest, or any part thereof, farming and ranching 
operations, to market, buy and sell, or otherwise deal in farm and ranch pro- 
ducts of all kinds including fruit, vegetables, hay, grain and live stock and dairy 
products. | 

(gq) To carry on a general mercantile business and to manufacture, buy, sell 
and deal in, all kinds of articles necessary and convenient to be used in con- 
nection with the business of the Company, or with the sale of any articles dealt 
in by the Company. o% 

(h) To acquire, hold, manufacture, build, maintain and operate all stock 


and plant, machinery and appliances necessary for the carrying out of any of 


its undertakings, and for this purpose to acquire any patent rights, patents, in- 
ventions, trade marks, and other similar rights and privileges. 
6762—16 = a 
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(i) Generally to purchase, take on lease, or in exchange, hire, or otherwise — 
acquire any real or personal property and any rights and privileges which the 
company may think necessary, or convenient, for any purpose of its business, © 
and in particular any land, buildings, easements, franchises, machinery, plant 
and stock and trade. 

(j) To acquire by purchase, lease or otherwise water privileges and grants, — 
docks, wharfs and piers and generally all shipping facilities requisite for the 
company’s business and to purchase, or otherwise acquire, sell, dispose of, build, 
repair and operate steam tugs, gasoline launches and vessels of any description. 

(k) To sell out the undertakings of the company in whole or in part for such 
consideration as the company may deem fit, and in particular for shares, deben- — 
tures, or securities of any other company having objects similar in whole or in 
part of this company. E. 

(1) To invest and deal with the monies of the company not immediately 
required in such manner as from time to time may be determined. | 

(m) To sell, improve, manage, develope, exchange, lease, mortgage, dispose — 
of, turn to account or otherwise deal with all or any part of the property and — 
rights of the company. | 

(n) To amalgamate with any company having powers similar to those of © 
this company, upon such terms and conditions as may be agreed upon. 

(o) To enter into partnership, or into any arrangements for share in ~ 
profits, union of interests, or co-operation with any person, firm or company or — 
persons, firms or companies, carrying on or engaged in, or about to carry on or 
engage in, any business or transaction which this company is authorized to carry 
on or engage in, or any business transaction capable of being conducted so as 
directly or indirectly to benefit this company; and to lend money to, guarantee — 
the contracts of, or otherwise assist any such person or company, and to take — 
or otherwise acquire shares and securities of any such company, and to sell, hold, 
reissue, with or without guarantee, or otherwise deal with the same. 

(np) To promote any company or companies for the purpose of acquiring all — 
or any of the property and liabilities of this company or for any other purpose — 
which may seem directly or indirectly to benefit this company. 

(q) To lend money to such persons and on such terms as may seem eX- 
pediént, and in particular to customers and others having dealings with the 
company. 

(r) To borrow or raise or secure the payment of money in such other © 
manner as the company may think fit, and in particular by the issue of bonds or — 


debentures or debenture stock, perpetual or otherwise, charged upon all or any — 


of the company’s property (both present and future) including its uncalled — 
capital, and to redeem or pay off any such securities. 


(s) To remunerate any person or company for services rendered, or assist- — 
ing to place, or guaranteeing the placing of any of the shares of the company’s 
capital or any debentures or other securities, or in or about the formation or E 
promotion of the company or the conduct of its business. 


(t) To draw, accept, make, endorse, discount, execute and issue promissory 1 
notes, bills of exchange, bills of lading, warrants, bonds, debentures, and other — 
negotiable or transferable instruments. ; 

(uw) To obtain any provisional or other order or act or ordinance for 
enabling the company to carry any of its objects into effect or for effecting any — 
modification of the company’s constitution, or for any other purpose which may 
seem expedient, and to oppose any proceedings or applications which may seem 
calculated directly or indirectly to prejudice the company’s interests. | 
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| (v) To do all such other things as are incidental or conducive to the attain-. 
ment of the above objects, or any of them, and to exercise generally all such 
powers as may from time to time be conferred on this company by Act of 

_ Parliament, charter, licence or other executive or legislative authority. 
The word “company” throughout this clause shall be deemed to include 
and mean partnership, associations, or other body of persons whether incor- 
porated or not, and whether registered or domiciled in the province of British 
Columbia, or elsewhere. 


IV 
The liability of the members is limited. 


Vv 


The capital of the company is fifty thousand dollars ($50,000) divided into 
fifty thousand (50,000) shares, of one dollar each, with power to divide the 
shares in the capital for the time being into several classes and to attach thereto 
respectively any preferential, deferred, qualified or special rights, privileges or 
conditions. 

We, the several persons whose names and addresses are subscribed are 
desirous of being formed into a company, in pursuance of this Memorandum of 
Association, and we respectively agree to the number and class of shares in the 

capital of the company set opposite our respective names. 


No. Shares 
Name Address, Description Taken Class 


RE eC) UNCON OL meee Nt eM. Me i cian SL e ata cbc Gant pelalslPar © Ldele atten she cee ne ote cates Peete ieee 
eR CS AIM ca niacin de terdls « |e'sia's 44 caged aig set teed are ois oe te + Le © aicpecusteae aimee Cpaepes ee tee 
George aC UR ee an es os el aol are sie ue A OURIS Ee bits uRLNIAL Roe gcpI a Ard neal Tie a SERRE ce ee 
OPEL T ANOS el. fac bic ocean + 4 09 [es epee ete 22 « v8 en 8 RRS cious oi oatN> Le cgay etme Meare Le ee aerate 
Boy Baird Staples. bi 362... ee. Leese edes Peete eee Lireiel « <Berppeeciers. | dese a eis Sel & 


Dated this 25th day of November, 1925. 


Witness to the above signatures:— 
Full name—Edward Clement Gibbs. 


Address—Creston, B.C. 
Occupation—Deputy Postmaster. 


Appendix IV 


List or SUBSCRIBERS TO CRESTON RECLAMATION COMPANY, LIMITED 


Rodgers, C. O.. ..$300.00 Henderson, G. B.. .$300.00 


Beso... 2. 200.00 Fraser, W.. .. .- -+ 300.00 
a 7... |. 400.00  Scrimgeour, D.S.. .. 100.00 
Johnson, George.. . 400.00 McCreath, H.S.. .. 400.00 
vari, a. Woea s Sips 100 .00 Crawford, W. H.. . 200.00 
Speers, S. A.. .. .. 400.00 Constable, “G’... LOG. 00 


Bevaneio:.-.. .-. 100.00 Garland; C.<Bae2, 70 
6762—164 
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DEPARTMENT OF EXTERNAL AFFAIRS 


CANADA 
Orrawa, April 11, 1928. 


SIR, cat 
Creston Reclamation Application: 


With reference to the above application, I am enclosing a copy of an Order 
in Council (P.C. 186) which was passed on February 4, 1928, granting the 
application of the Creston Reclamation Company, Limited, under section 7 of 
the Navigable Waters Protection Act, Chapter 140, RS.C., 1927, for the approval 
of the plan and site of certain reclamation work proposed to be made in Unit 
No. 1 of the Kootenay River Flats, near Creston, British Columbia. 

I am enclosing also a copy of the plan and description of the site approved. 


I have the honour to be, Sir, 


Your obedient servant, 


(Signed): O. D. SKELTON, 
Under Secretary of State for External Affairs. 


The Secretary, 
“International Joint Commission, 
(Canadian Office), 
Ottawa. 


P.C. 186 


Crrtiriep to be a true copy of a Minute of a M eeting of the Committee of the 
Privy Council, approved by His Excellency the Governor General on 
the 4th February, 1928. 


The Committee of the Privy Council have had before them a report, dated 
26th January, 1928, from the Minster of Public Works, submitting that the 
Creston Reclamation Company, Limited, has applied, under Section 7, Chapter 
115, Revised Statutes of Canada, 1906—the Navigable Waters Protection Act— 
for the approval of the annexed set of two plans of certain reclamation work, 
and of the site thereof, according to the description attached, proposed to be 
made in Unit No. 1, of the Kootenay’ River Flats, near Creston, B.C.; 

That the company has filed the following undertaking with the Department 
of Public Works in connection with its application: — 


UNDERTAKING 


By the Creston Reclamation Company in connection with the reclama- 
tion work proposed to be made in Unit No. 1 of the Kootenay River Flats 
near Creston, B.C., in accordance with the plan of the work and the descrip- 
tion of the site thereof deposited with the Minister of Public Works of 
Canada, under Section 7, Chapter 115, Revised Statutes of Canada, 1906— 
the Navigable Waters Protection Act. 


__ 1. The company hereby agrees to be responsible for, and save the Min- 
ister of Public Works of Canada harmless from, all claims for damages 
which may result to the banks, dikes and lands along the Kootenay river. 
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2. The company further agrees to provide reasonable facilities for the 
passing of logs and other wood goods on the said Kootenay river affected 
by the reclamation works in said Unit No. 1. 

_ In Witness Whereof the Seal of the said company and the hands of 
ls officers in that behalf have been affixed this 14th day of January, 


CresTON RecuaAMaTon CoMPANY, 


(Signed) C. F. Hayss, 
President, 

S. A. SPEERS, 
Secretary. 


That the Chief Engineer of the Department of Public Works, on the report 
of the District Engineer, has recommended the approval of the application from 
the standpoint of navigation, subject to the conditions of the above undertaking, 
and in this recommendation the Deputy Minister of Public Works has concurred; 

That the company has furnished proof of its interest in the land to be 
reclaimed; 

That the Department of Justice has reported that all the requirements of 
Section 7 of the Navigable Waters Protection Act have been complied with 
and that this application may now properly be submitted for the approval of 
the Governor General in Council, subject to the conditions of the company’s 
undertaking of January 14, 1928. 

The Minister, therefore, recommends, under Section 7, Chapter 140, Revised 
Statutes of Canada, 1927—the Navigable Waters Protection Act—the approval 
of the annexed set of two plans of certain reclamation work, and of the site 
thereof, according to the description attached, proposed to be made by the 
Creston Reclamation Company, Limited, in Unit No. 1 of the Kootenay River 
Flats, near Creston, B.C., such approval, however, to be subject to the conditions. 
of the company’s undertaking of January 14, 1928, quoted above. 

The committee concur in the foregoing recommendation and submit the 
same for approval. 

(Sed.) E. J. LEMAIRE, 
Clerk of the Privy Council. 


Description of the lands proposed to be reclaimed in the Kootenay River Flats 
near Creston, British Columbia, in Umt No. 1, for the Creston Reclama- 
tion Company Limited. . 

The said lands are bounded on the south by the Goat river and the Kootenay 
river, said boundary being at or near the south boundary of sections 3, 4 and 5, 
township 8, Kootenay District, is bounded on the west by the Kootenay river, 
is bounded on the north by a line running easterly from the Kootenay river at 
or near the north limit of sections 32, 33 and 34, township 8 to the east limit 
of the Kootenay River Flats, is bounded on the east by the east limit of the 
Kootenay River Flats, said area containing approximately 8,600 acres as shown 
on the plans of Unit No. 1 of the Creston Reclamation Company Limited, for 
the reclamation of the Kootenay River Flats. 


(Signed) A. L. McCULLOCH, 
Consulting Engineer. 


Netson, B.C., May 16, 1927. 
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C 
DEPARTMENT OF STATE 


Wasuineron, November 21, 1927. 


To the Honorable the INTERNATIONAL JOINT COMMISSION, 
WasuincTon, D.C., and Orrawa, CANADA. 


Sims: The Department of State received on November 38, 1927, from the 
Secretary of the United States Section of the Commission, a copy of the 
application of the Creston Reclamation Company, Limited, for permission to 
construct certain permanent works in and adjacent to the channel of the 
Kootenai river in the province of British Columbia, at Creston, and a copy 
of the notice given by the Commission that statements in response to that 
application must be filed with the Commission on or before November 25, 1927, 
and that a hearing will be held on the application at Nelson, British Columbia, 
November 29, 1927. 

Experience in connection with streams of regimen similar to the Kootenai 
river has demonstrated that far-reaching and sometimes unanticipated disastrous 
effects often result on lands above when works are constructed restricting 
floodway channels in the lower reaches of a stream. ‘These effects can be 
predicted in advance of construction only on the basis of exhaustive study of 
adequate hydrographic and topographic data. 

In the short time intervening between the date on which the copies of the 
application and notice were received by the Department of State and the dates 
set for the filing of statements in response and for the hearing it is not 
possible for this Government to obtain the technical data necessary to enable it 
to formulate an opinion as to the probable effect which the works proposed 
by the Creston Reclamation Company, Limited, will have on waters on the 
United States side of the boundary and on interests in the United States. 

This Government considers that it should have full opportunity to inform 
itself in regard to such effects by the collection and study of hydrographic and 
topographic data, and to present its views in respect thereof to the Commission 
for consideration in relation to the provisions of Articles IV and VIII of the 
Boundary Waters Treaty of 1909 before final action is taken by the Commission 
on the pending application of the Creston Reclamation Company, Limited. 

It is therefore requested that an extension of time be granted for the filing 
of statements in response as provided for in rule 10 of the Rules of Procedure 
of the Commission and that no order of approval be issued by the Commission 
on the aforesaid application until such further hearings shall be had thereon 
under rule 20 of the Rules of Procedure as the interests of the parties affected 
may be found to require. 


I suggest that proceedings on the pending application of the Creston 
Reclamation Company, Limited, subsequent to the hearing on November 29, 
1927, be postponed for a period of one year, to afford time for the collection and 
study of the necessary hydrographic and topographic data. 

Sincerely yours, 
FRANK B. KELLOGG. 
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In THE Marrer or THE APPLICATION OF THE CRESTON RECLAMATION COMPANY, 
LIMITED, TO THE INTERNATIONAL JoINT COMMISSION FOR PERMISSION TO 
Construct. CerTaAIN PERMANENT WorKs IN AND ADJACENT TO THE 
CHANNEL OF THE Kootenai River IN THE PRovINcE oF British COLUMBIA 
AT CRESTON 


MOTION ON BEHALF OF THE GOVERNMENT OF THE UNITED STATES FOR EXTENSION OF 
TIME FOR FILING STATEMENT IN RESPONSE AND FOR FURTHER HEARINGS 


To the Honorable the INTERNATIONAL JoINT CoMMISSION, 
Wasuineton, D.C., and Orrawa, CANADA. 


The Government of the United States respectfully submits in respect of the 
application of the Creston Reclamation Company, Limited, to the International 
Joint Commission for permission to construct certain permanent works in and 
adjacent to the channel of the Kootenai river in the province of British 
Columbia at Creston, British Columbia, the following:— 


1. The Government of the United States is not informed otherwise than by 
the statement made by the applicant that the effect of the proposed works of 


q British Columbia Reclamation Unit No. 1 on international waters will be 


~ national boundary an 


merely nominal, or that the works will have no effect on low water. The 
applicant does not state the effect which the proposed works of British Columbia 
Unit No. 1 will have on flood water, and the Government of the United States 
is not informed in respect of the effect which those works will have on such 
waters. 

2. The applicant states that British Columbia Unit No. 2 will be west of the 
Kootenai river and immediately west of Unit No. 1, but does not state the 
effect which Unit No. 2 will have on water at any stage and the Government 
of the United States is not informed as to the effect which the works of British 
Columbia Unit No. 2 will have on waters at any stage. 

3. The applicant states that when the whole area of the Kootenai river 
flats on both sides of the international boundary has been reclaimed by the 
method proposed and the banks on both sides of the river are raised by the 
levees or dikes to a height of five feet above the 1916 flood as is proposed, 
and the flood waters are confined within the river banks, then in the occasional 
year that the flood would be higher than the natural river banks, and this 
flood is kept within the levees, the peak level of the flood in the river will be 
somewhat higher than in its natural state and the river surface also will 
assume a hydraulic gradient greater than the normal one, with an increased 
velocity of flow. . 

4. It is apparent that the works proposed by the Creston Reclamation 
Company, Limited, as British Columbia Unit No. 1 will, when the whole area 
of the Kootenai river flats on both sides of the international boundary has been 
reclaimed by the construction of levees or dikes, contribute to the combined 
effect resulting from such reclamation, on the level and velocity of the waters 
of the Kootenai river at the international boundary and in the United States. 
This is the case whether the effect of such reclamation be limited to raising the 
peak level of the water and increasing its velocity in times of flood as mentioned 
by the applicant, or whether also the natural level of the waters at the inter- 
d in the United States will be raised at other times also. 
It is apparent that the works of British Columbia Unit No. 2 will also contribute 
to the increase in the height and velocity of the water of the Kootenai Rivr 
resulting from the reclamation of the whole area. The Government of the United 
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States is not informed as to the degree to which the works of Unit No. 1 and ~ 
Unit No. 2 will contribute severally or jointly to the effect of the reclamation of q 
the whole area of the Kootenai flats on the level and velocity of the Kootenai — 
River. | 
5, As the proposed works of British Columbia Unit No. 1 must, in view of — 
the foregoing statements, particularly the statements In paragraphs 3 and 4, be — 
regarded as tending to raise the natural level of the Kootenai River in the United 
States, the construction of any of such works clearly requires the approval of the 
International Joint Commission under Article IV of the Boundary Waters Treaty 
of 1909. 

6. Experience in connection with streams of regimen similar to the Kootenai 
River has demonstrated that far-reaching and sometimes unanticipated disastrous — 
effects are often caused on lands above when works are constructed restricting — 
floodway channels in the lower reaches of a stream. ‘These effects can be pre- — 
dicted in advance of construction only on the basis of exhaustive study of — 
adequate hydrographic and topographic data. The Government of the United 
States believes that the proposed works of British Columbia Unit No. 1 and the 
works of British Columbia Unit No. 2 will cause injury to interests on the United 
States side of the boundary, or be a potential source of injury, and that therefore 
no order of approval of the works of either unit should be issued by the Com- — 
mission which fails to take such interests into account and to require that suit- — 
able and adequate provision, approved by the Commission, be made for the 
protection and indemnity of all such interests pursuant to the provisions of © 
Article VIII of the Boundary Waters Treaty. | 

7. The time elapsing between November 3, 1927, the date on which the — 
Government of the United States received from the International Joint Commis- — 
sion a copy of the application of the Creston Reclamation Company, Limited, ; 
and November 29, 1927, the date set for the hearing at Nelson, British Columbia, — 
is insufficient to enable the Government of the United States to make such in- — 


vestigations as are necessary to inform itself of the extent to which the proposed — 


‘works of British Columbia Unit No. 1 will raise or tend to raise the natural level — 
of the waters of the Kootenai River in the United States, and likewise the time ~ 


is insufficient to enable the Government of the United States to ascertain what a 


injury will be caused to interests on the United States side of the boundary by 
the construction and maintenance of such works, or to form an opinion as to ~ 
the provision which should be made for the protection or indemnity of such ~ 
re Baie pursuant, to the provisions of Article VIII of the Boundary Waters © 
reaty. 
8. Likewise the time is insufficient to enable the Government of the United — 
States to inform itself concerning the effect which British Columbia Unit No.2 — 
will have on the level of the water in the United States and interests in the — 
United States. | j 
9. The Government of the United States submits that it should have time — 

to collect adequate hydrographic and topographic data in relation to the ques- © 
tions set out in the foregoing paragraphs, to make a thorough study of such data, — 
and submit its conclusions based thereon as to the effect of the works proposed — 
by the Creston Reclamation Company, Limited, on the natural level of the — 
waters of the Kootenai River in the United States and on all interests in the 9 
United States that may be injured by the construction and maintenance of such — 
works, before the Commission holds final hearings or takes final action on the 
. petition of the applicant. 


10. The Government of the United States therefore respectfully requests — 


that no order of approval be granted by the International Joint Commission 
on the pending application of the Creston Reclamation Company, Limited, until 
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the Government of the United States shall have had an opportunity through 
its engineers to make a careful investigation as to the extent to which the 
works proposed therein will raise or tend to raise the natural level of the waters 
of the Kootenai river in the United States and of all other aspects in which 
such works may affect the interests of the United States, its nationals and 
inhabitants, and to submit its views in respect thereof to the Commission. To 
this end the Government of the United States respectfully requests that the 
Commission grant an extension of time for the filing of statements in response to 
the aforesaid application to a date subsequent to November 25, 1927, and for 
such further hearings thereon as the interests of the parties affected may 
require. 

11. The Government of the United States suggests that proceedings in the 
pending application of the Creston Reclamation Company, Limited, subsequent 
to the hearing on November 29, 1927, be postponed for a period of one year. 


Respectfully submitted. 
CHARLES M. BARNES, 
Counsel for the Government of the United States. 


Wasuincton, D.C., November 23, 1927. 


D 
CRESTON RECLAMATION COMPANY 


List oF Exuipits Fivep at Heartne at Netson, NoveMBerR 29, 1927 


Plan of Unit No. 1—Reclamation of Kootenay River Flats, Creston, B.C. Filed 
by Andrew McCulloch on behalf of the Company. 
Plan of Kootenay River Valley, Idaho. By J. C. Vernon, Bonners Ferry, Idaho. 
Filed by Mr: Vernon on behalf of the Company. | 
Letters passing between the Minister of Lands of British Columbia and the 
Creston Reclamation Company relative to the grant of land to the Company. 
Filed by Mr. C. B. Garland on behalf of the Company. 


E 


LICATION OF GEORGE LEONARD SALTER, TRUSTEE IN 
see BANKRUPTCY OF KOOTENAY VALLEY POWER AND 
DEVELOPMENT COMPANY, LIMITED, 


| 1881 habilitate 
: Tie INTERNATIONAL JOINT CoMMISSION for permission to re 
: * tecdetin st and repair certain permanent works in and adjacent to the 
- « channel of the Kootenay river and to construct and maintain certain 
permanent works in and adjacent to Boundary creek in the Kootenay 

District in the province of British Columbia. 


is, Pugh, Davis, Hossie, Ralston & Lett, . 
meen Solicitors for the Applicant. 


nourable The International Joint Commission: _ 
i see as made by George Leonard Salter (hereinafter oa ite 
Applicant”) Trustee im Bankruptcy of the Kootenay Valley Power an Aare op- 
Se ment Company Limited, for permission to rehabilitate, reGOn UG) an Fanaa 
certain permanent works in and adjacent to the channel of the Kootenay River, 


250 INTERNATIONAL JOINT COMMISSION 


and to construct and maintain certain permanent works in and adjacent to the 
channel of Boundary creek in the Kootenay District, said works to be mainly 
upon Lot 774, Kootenay District, in the province of British Columbia, respect- 


fully sheweth:— 
I 


STATUS OF THE APPLICANT 


(1) The Applicant is a Chartered Accountant, a member of the firm of Shaw, 
Salter and Plummer, Chartered Accountants of 850 Hastings Street West, in the 
City of Vancouver, Province of British Columbia, and by resolution of the 
creditors of Kootenay Valley Power and Development Company Limited, held 
in the office of the Acting Official Receiver, Court House, Nelson, British 
Columbia, on Friday the 12th day of June, 1931, was duly elected, pursuant to 
the provisions of the Bankruptcy Act of the Dominion of Canada, R.S.C. 1927, 
Cap. 11, and amendments, Trustee in Bankruptcy of the Kootenay Valley Power 
and Development Company Limited. 

(2) The Kootenay Valley Power and Development Company Limited (here- 
inafter called “the Kootenay Company ”) was a British Columbia Corporation, 
which was adjudged bankrupt on or about the 5th day of May, 1931. 


II 


HISTORY OF THE PROJECT 


(3) On or about the 26th day of September, 1891, The Alberta and British 
Columbia Exploration Company Limited (hereinafter called “the British 
Company ”) a Company incorporated under the Laws of England entered into 
an arrangement with His Majesty the King as represented by the Government 
of the Province of British Columbia to reclaim certain lands, being a part of 
the lands known as “Kootenay Flats” situate between the South end of 
Kootenay Lake and the International Boundary, in which lands was included 
the land now known as lot 774, in respect of which this application is made. 


(4) In 1892 in accordance with the arrangement made with the Government 
of British Columbia the British company commenced actual construction of 
dykes along the boundary of the Kootenay river and around and about that 
tract of land now known and described as lot 774, Kootenay District, containing 
7,705 acres more or less and lying immediately north of and adjacent to the 
international boundary. The company actually completed at great expense a 
very considerable proportion of its construction program but the extraordinary 
high water of 1894 washed out portions of the dyke and flooded the area proposed 
to be reclaimed. , 


(5) By a grant from the Crown in right of the province of British Columbia 


made and given on or about the 18th day of November, 1894, the British 
company acquired title in fee to the said lot 774. 


(6) The British company made further attempts to restore and complete 


its reclamation project during the years 1896, 1903, and 1904, and approximately 
in 1903 and 1904 completed dykes along the International boundary to protect 
the lands against the flood waters of Boundary creek, and possibly to divert its 
waters through Smith creek slough, and thence to the Kootenay river. 

; (7) It would appear that at this time the British com ire 
indirectly owned or controlled the lands in the State of Idaho iinet saat tote 
south of and adjacent to the international boundary and between the boundary 


of the channel of the Kootenay river. These lands were subse tly ali 
to one A. Klockmann or his predecessor in title. lone dee 
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(8) Subsequent to the operations of 1903-1904 at a time of which there is 


no available record, but apparently between 1904 and 1909 Boundary creek 


overflowed and cut a new channel along the dykes protecting the southern 
boundary of lot 774, that is to say, practically parallel to the international 
boundary, in which new channel it has ordinarily flowed. 

(9) The British company and others with its permission carried on farming 
operations on lot 774 for a period of years, but subsequently flood waters 
damaged the dykes and flooded the lands, and the British company discontinued 
its farming operations but retained its title to the lands and continued to pay 
taxes thereon. 


me The British company is still the registered owner in fee of the said 
0 : 


(11) By an agreement dated the 2nd day of May, 1930, the British com- 


_ pany agreed to sell to the Kootenay company the whole of the said lot 774 


for the consideration and upon the terms more particularly set forth in the said 
agreement. The said agreement was entered into upon the understanding that 
the reclamation project in respect of lot 774 should be rehabilitated by the 
purchaser without expense to the British company. 


(12) The Kootenay company by sundry agreements for sale agreed to 
re-sell almost the entire acreage contained in lot 774 to various farmers experi- 
enced in farming similar lands and all of whom were farmers from the United 
States. The Kootenay company had with the consent of the British company 
already commenced its operations of rehabilitation in 1929 and continued them 
in 1930. In 1930 these farmers entered upon their lands and began farming 
thereon. 

(13) In 1930 the farms located on the south end of lot 774 adjacent to 
the International Boundary were flooded by reason of high water and insuff- 
ciency of the dykes, but a good crop was obtained from the farms located on the 
north end of the said lot. 

(14) In 1931 a good crop was obtained from all farms located on the said 
land, but in the meantime owing to inadequate financing and unforeseen difficul- 
ties a receiving order in bankruptcy was made against the Kootenay company 
at the instance of certain of its creditors on or about the 5th day of May, 1931, 
and all rehabilitation of the reclamation work ceased. 

(15) Between June 12, 1931, the date of the appointment of the applicant 


herein as trustee, and the spring of 1932 a considerable sum of money was 


expended by the trustee in the installation of a pumping system in an endeavour 


to render the land fit for seeding. 


(16) In 1932 owing to the extraordinary high water and inadequate dykes 
the entire area was flooded and no crop was obtained. 


Til 


THE APPLICANT PROPOSES BY THE REHABILITATION, CONSTRUCTION, RECONSTRUCTION 
AND REPAIR OF LEVEES AND DYKES TO RECLAIM LOT 774 


he applicant proposes to reclaim the whole of lot 774, which said lot 

is Pass an the east side ie the Kootenay river and on the south side by the 
international boundary, along which south side now runs the said Boundary 
creek. The said lot 774 or a considerable portion thereof is flooded yearly by 
the flood waters of the Kootenay river and Boundary creek. The applicant 
proposes to make these lands commercially valuable for agricultural purposes. 
(18) The reclamation project as planned will consist in rehabilitation, 
reconstruction and repair of certain levees or dykes around the lands to be 


252 INTERNATIONAL JOINT COMMISSION 


reclaimed which were constructed by the British company as hereinbefore stated, 
and in such places as are necessary to construct and maintain new dykes in 
accordance with the plans and specifications filed with this application. The 
said levees and dykes will be raised to an elevation well above flood level, as 
shown in the said plans and specifications. | 

(19) The applicant also proposes to re-open or re-construct the necessary _ 
drainage ditches on the said lands and to install the necessary pumping stations 
to pump out all storm water and seepage water from the said lands. | 

(20) The levees will be reconstructed substantially in accordance with th 
said plans and specifications and will in no way interfere with the natural 
flow of the Kootenay river, excepting in such years as the flood waters overflow 
the river bank. 

(21) The levees or dykes along Boundary creek will be constructed along 
the north and south banks of the now existing channel of Boundary creek as 
shown on the said plan. Construction along the north bank will be entirely — 
upon lot 774, and on the south bank will be upon property of the said A. 
Klockmann, situate in the State of Idaho, upon terms, negotiations in respect of 
which are now in progress. 

(22) A contract has been negotiated with A. H. Green & Co. Limited, of 
Nelson, B.C., Engineers and Contractors, which contractor has agreed to com- 
plete the project substantially in accordance with the plans and specifications, 
upon terms agreed upon, subject always to the obtaining of an order of approval 
from this Honourable Commission. 

(23) The Trustee in Bankruptcy has arranged for the financing of the 
project by cash contributions already agreed to be subscribed in an amount 
which the Trustee’s engineer estimates is adequate for completion of the project 
on a sound and proper basis. A portion of this money has been subscribed and 
is available from the shareholders of the British company, a further portion 
from the personal funds of the applicant, but not in his capacity as trustee, 
and a further portion from the personal funds of A. H. Green, contractor, all 
of the said funds to be available only upon the approval of the project by this 
Honourable Commission. The trustee is prepared to enter upon and complete 
the project forthwith upon the making of the Order of Approval of this Honour- 
able Commission. 


iN 


THE DESCRIPTION OF THE WORK AND PLANS SUBMITTED 


(24) There is submitted with this application the following:— 


(a) A detailed plan on tracing linen showing lot 774, Kootenay District 
and the northern portion of the lands of the said A. Klockmann, 
situate in the State of Idaho, adjacent to the said Boundary creek and 
the International Boundary, and further showing those portions of the 
old dykes to be rehabilitated and new dykes to be constructed. 

(b) Specifications showing details for the reconstruction of the work neces- 
sary for completion of the project. 4 

It will be noted that all dykes adjacent to the Kootenay river are — 
now in existence and the applicant proposes only to repair the said 
existing dykes but not to construct any new dykes along the said river. — 
cee flare ed be constructed along portions of the bank of the area 

nown and shown on the plan as the Big slough, and along portions — 
of the north and south banks of Boundary REE: er: 


the Commission.) 4 
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Vv 


EFFECT OF PROPOSED WORKS ON INTERNATIONAL WATERS 


_ (25) The effect of the construction of the proposed works on the Kootenay 
river is merely nominal, it should have no effect whatever on low water, and 
during flood water the works are intended only to keep flood waters off the land 
reclaimed. The effect on Boundary creek of the proposed work is to confine 
Boundary creek to its now existing channel, that is to the channel in which it 
ordinarily flowed since the undetermined date hereinbefore referred to in 
paragraph (8), which said channel is not the original channel of Boundary 
creek according to maps prepared upon information obtained prior to 1909. 

(26) During the periods of flood waters in the Kootenay river and 
Boundary creek the said waters will be confined within the dykes or within the 
_ dykes and natural river banks, as the case may be. 


VI 
CONSENTS 


(27) The following consents are submitted and filed with this application:— 


(a) Consent of the province of British Columbia as represented by a 
letter dated 19th September, 1932, from the Comptroller of Water 
Rights, Department of Lands, in the province of British Columbia, 
addressed to Messrs. Davis and Co. (Appendix 4.) 

(b) Consent of The Alberta and British Columbia Exploration Company 
Limited dated the 22nd day of September, A.D. 1982. (Appendix 5.) 


vil 


PETITION 


(28) Wherefore, this application is respectfully submitted for the con- 
sideration of this Honourable Commission and the applicant hereby applies 
to this Honourable Commission for the approval of the said works and plans 
‘thereof and the rehabilitation, construction, reconstruction, repair and main- 
tenance of the said works substantially in accordance with the said plans and 
‘specifications, and for such order, ruling or decision authorizing and empower- 
ing the applicant to proceed with the said works as may in the opinion of this 
Honourable Commission be required by any Treaties or Statutes relating thereto, 
together with such proviso as may be deemed fitting in the premises. 


All of which is respectfully submitted. 


G. L. SALTER, 


Trustee in Bankruptcy Kootenay Valley Power 
and Development Company Limited. 


Davis, Pugh, Davis, Hossie, Ralston & Lett, 
| Solictors for the Applicant. 


Dated 23rd September, 1932. 


(Appendices 1 and 2 being plans of the project are filed in the offices of 
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SPECIFICATIONS 


The contractor shall at the places designated by the plans accompanying © 
these specifications and which will be staked out for him by the engineer, — 
carry out the work called for in this contract and which shall include:— 


(1) The reconstruction, repair and extension of the existing dyke along 
the south bank of Boundary creek. 

(2) The reconstruction, repair and extension of the existing dyke along 
the north bank of Boundary creek. 

(3) The reconstruction, repair and extension of the existing dyke along the 
east bank of Big slough. 

(4) The reconstruction, repair and enlargement of the existing earth- 
fill dam at the head of Big slough. 

(5) The reconstruction, and repair of the existing dyke along the west 
bank of the Kootenay river. 


And the contractor shall perform all the labour necessary for the proper 
carrying out of this work and which shall include: clearing, excavation, digging _ 
of core-trench (where necessary), filling of core-trench, and dyking (placing - 
of earth-fill), so that the dykes when completed shall stand at the desired — 
elevation and be of the required dimensions and satisfactory to the engineer. 


DETAILED SPECIFICATIONS 
Clearing. 


Clearing shall include the clearing of both the right of way for dyke and 
borrow-pit, as follows:— 


Clearing of right of way. 


Clearing of right of way shall include the removal of all stumps, standing 
timber, brush, roots, logs, rocks, surface-water, or other loose debris or material, 
which if left undisturbed would in the opinion of the engineer endanger the 
safety of the dykes built thereon. 


Clearing of Borrow-pits. 


Clearing of borrow-pits shall include the removal of all stumps, brush, 
roots, logs, loose rocks or other debris which if placed in a dyke would in the 
opinion of the engineer endanger its safety. 

All material removed by the contractor from both the right of way and 
the borrow-pits shall be disposed of by him either by burning, or by dumping 
at some suitable place where it will not cause damage to person or property. 

Material taken or removed from the right of way or borrow-pits shall not 


be piled on adjoining lands without the consent of the owner of the land having 
first been obtained, in writing. 


Excavation. 


Excavation shall include the removal by digging or other means of all — 
surface or sub-soil which in the opinion of the engineer is necessary to obtain 
a good foundation so as to ensure the safety of the dykes built thereon; but 
shall not be taken to include the “digging of core-trench” which will be 
considered separately except when otherwise specified. 7 
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Digging of Core-Trench. 


Digging of core-trench shall include the excavation of a trench below the 
base of the dyke in order to prevent seepage underneath and shall not be taken 
to include general excavation such as the removal of surface soil, etc. 


Filling of Core-Trench. 


Filling of core-trench shall include the placing of selected material in 
the trench after same has been excavated. 

The material so placed shall be rolled or tamped if found necessary and 
shall be considered as being distinct from general earth-fill or dyking. 


Dyking (placing of earth-fill). 


Dyking shall include the placing of all earth-fill, above the surface of 
the prepared foundation or where a core-trench is necessary, above the finished 
surface of this core-trench. 


Surface Elevation of Dykes. 


The elevation of the crest of all dykes when finished and handed over by 
_ the contractor to the engineer shall not be lower than 24-00 feet as referred to 
Elevation 0-00 on the Creston Ferry gauge (as maintained and operated by 
the Dominion Water Power and Reclamation Service) on October 25, 1931. 


Crest of Dykes. 


The crest of all dykes when finished shall be horizontal, of even contour 
and of the width called for by the accompanying plans or as directed by the 
engineer. 


Side Slopes. 


The slopes on both sides of all dykes when finished shall be uniform and 
even and shall lie at such grades as may be called for by the plans accompanying 
these specifications; they shall be free from all loose rocks, humps or other 
irregularities and shall be so constructed that when completed they present a 
smooth and satisfactory appearance. 


_. Centre Line of Dyke. 


The contractor shall construct the dykes so that their centre-line when 
finished shall lie perpendicularly above the stakes set on the ground by the 
engineer; no deviation from the line as laid out on the ground will be allowed 
without the consent of the engineer having first of all been obtained. 


Borrow-Pits (obtaining of earth for earth-fills). 


The contractor shall obtain the necessary material (earth-fill) for the con- 
struction of the dykes from the waterside of the projected dyke wherever possible; 
he may however when conditions are such that. material from the water-side 
is not available or when in the opinion of the engineer the cost to the contractor 
by doing so would be unduly increased, obtain the necessary material from the 
land-side of the dykes, but in no case mae ae procedure be allowed without 

1S ngineer having been obtainea. 
i Bee aha ditiiated ait water-side of the dykes shall not approach 
within 15 feet of the finished toe of the dyke on that, side, and where situated 
on the land-side of the dyke shall not approach within 20 feet of the finished 


| toe of the dyke on that side. 
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All borrow-pits shall be as shallow as possible and shall have a depth 
of not more eel foot at the edge nearest the dyke; they shall slope uniformly 
away to the required depth at the far side and at grades which in the opinion ~ 
of the engineer are safe and satisfactory; no deep holes as borrow-pits will be 

llowed. 
: mayan: borrow-pits on the land-side of the dykes are made continuous, 
berms shall be left at intervals as directed by the engineer. 


Placing of Earth-Fill (Dykes and Core-Trench). | 


All earth-fill used in the construction of the dykes and the core-trench shall 
be placed in such a manner and by such method as will in the opinion of the 
engineer from time to time secure a satisfactory quality of work. git 

When the selection or grading of material available is required, this shall 
be undertaken by the contractor under the direction of the engineer. 


Measurement of Work Done. 


Before any work is accepted from the contractor a measurement of same 
shall be made by the engineer according to the standard methods adopted by the 
Engineering profession for such work and covering such operations as: clearing, 
excavation, trenching, and dyking. | oP ANTM 

Should a difference of opinion arise between the engineer and the contractor 
as to the amount of work actually done by him, the engineeer shall make a 
second measurement of the work done in the presence of the contractor. . 

But in all cases after this second measurement has been made the decision 
of the engineer as to the amount moved or cleared by the contractor shall be 
accepted by the contractor and regarded by him. as final. 


Miscellaneous Work. 


_ All other work carried out by the contractor such as, driving of sheet-piling, 
installation of pipes, construction of intake and outlet structures, construction of 
flumes, pump houses, and including the installation of machinery, valves, fittings, 
etc., shall be to the satisfaction of the engineer and carried out in such manner 
and by such methods as may be directed by him from time to time. 

Where material is supplied by the contractor it shall be of the quality 
specified by the engineer. Ce armas . 

Where work or material is supplied by the contractor on a “ cost plus ” basis 


a certified statement of its actual cost shall be supplied by the contractor to the 
engineer, 


Commencement, Prosecution and Completion of Work. ! 


_ Work shall be commenced by the contractor. within 14 days after the sign- 
ing of the contract; it shall be ‘prosecuted continuously and completed by the 
contractor to the satisfaction of the engineer and in accordance with these plans 
and specifications not later than the day of 19/007 


e 


‘DETAILS OF WORK TO BE PERFORMED BY THE CONTRACTOR : 
(1) Boundary Creek Dyke. (South Bank). Total length, 15,550 lin. ft.* 


Comprising— Approx. cu. yds. required 
Construction of new dyke.. .. .. 9,730 lin. ft. 36,700 cu. yds. 
Repairing OLY ON iy Kee a ee 5,620 lin. ft... 20,800 cu. yds. 
Digging of core-trench.. .. .. .. 1,500 lin. ft. 1,600 approx. 
(Clearing of right of way.. .. .... 10 acres approx.. ° ~ id 
Filling of core-trench.. .. .. .. 1,500 lin ft. 1,600 approx. 


aie 


THE KOOTENAY VALLEY 257 


- (2) Boundary Creek Dyke (North Bank). Total] length, 15,640 lin. ft.* 


— Comprising— i 
Construction of-new dyke... .. .. ee tt. a eye hae 
Repariing mmole dvice s.> U7, 0-) ee 13,620 lin. ft. 61.630 a yds. 
Excavation. “sae eR bee ae a 5,200 cu. yds. 
Digging of core-trench:. .. .. .. 600 lin. ft. 660 approx. 
Filling of core-trench.. .. .. .. 600 lin. ft. 660 approx. 
Clearing of right of way.. .. .. 10 acres approx. 


(3) Big Slough Dyke (East Bank). Total length, 152,000 lin. ft.* 


Comprising— 
Construction of new dyke.. .. .. 10,600 lin. ft. 55,000 cu. yds. 
deepairing Of old dyke... ..° 2... 4,600 lin ft. 47,800 cu. yds. 
Digging Of core-trench.. .1. wi... 1,000 lin. ft. 1,100 approx. 
Filling of core-trench.. .. .. .. 1,000 lin. ft. 1,100 approx. 
Clearing of right of way.. .. .. 10 acres approx. 


(4) Earth dam at Head of Big Slough. Total Length, 300 lin. ft. 


Comprising— 
Blocing soir cart A ciesserey ss 9,000 cu. yds. 
Digging of core-trench.. .. .. .. 300 cu. yds. 


Pallingsotocore-trench.. 6.0. ce 8s 

Sheet piling (Wakefield) 300 ft. by 16 ft. 

Outlet pipe and drainage gate, 1—30” dia. Corrugated Iron Pipe 
(115 lin. ft.) Concrete drainage-sump and Outlet Box. 


300 cu. yds. 


(5) Kootenay River Dyke. Total Length, 11 miles. 


Comprising— 
RMepaireoivold’ dyke... 2... 6. se 6,060 lin. ft. 12,000 cu. yds. 
BECO ear @MdODlOX. esc esi ss see se 60 acres 


*(These figures are misprinted in the original application. They should be respectively 
15,350, 15,840 and 15,200.) 


Norz—It shall be distinctly understood by the contractor that while the 
above amounts are the estimated quantities which will be required to complete 
the work, these amounts may be reduced or increased from time to time by the 
engineer should he deem it necessary and that payment will be made to the 
contractor on the basis of actual yardage moved by the contractor at the com- 
pletion of the work. Should the amount moved by the contractor under the 
direction of the engineer be greater than the amounts shown in the estimate, 
payment for the additional yardage moved will be made to the contractor at 


the same rates as before, and vice-versa. But in no case shall the contractor by 


virtue of an estimate given in these specifications alone, demand any set sum 
from the trustee. : 

It shall be further understood by the Contractor that the dykes will be 
constructed according to instructions given on the ground by the Engineer, 
who will inform the Contractor from time to time what dyke or dykes are to be 
built, according to how conditions may vary, such as Class “ A” Dyke, Class 
“B” Dyke, Class “C” Dyke, Class “B” Dyke with Core-Trench. Class 
“CG” Dyke with Core-Trench, etc. (see plans), but the engineer shall have the 
right to substitute a special type of dyke not shown, at any time, should the 
situation in his opinion demand it, and the contractor shall construct this 
dyke at the same rates per unit as those shown on the accompanying plan. 


PAYMENT FOR WORK 


Immediately u on receipt of his contract the contractor shall satisfy 
the trustee that he has on deposit in a chartered bank of Canada a sum of 
6762—17 
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money sufficient to enable him to successfully prosecute the work to a satis- 
factory conclusion, and in a manner so that when finished it shall be in accord- 
ance with these Specifications and the plans accompanying same. 


Dated 23rd September, 1932. 
Goel. asALEEE, 
Trustee in Bankruptcy Kootenay Valley Power 
and Development Company Limited. 


Davis, Pugh, Davis, Hossie, Ralston & Lett, 
Solicitors for the Applicant. 


Appendix 4 
Tue GOVERNMENT OF THE PROVINCE OF BRITISH COLUMBIA 
Victoria, B.C., September 19, 1932. 
DEPARTMENT OF LANDS, WATER RIGHTS BRANCH 


Messrs. Davis and Co., 
Barristers, 
626 Pender St., W., 
Vancouver, B.C. 


Attention Mr. Lett. 


Dear Sir,— | 
Please refer to File 095014 


Re Kootenay Valley Power and Development Company. 

I have your letter of September 16 relative to the reclamation project of 
the above company on Kootenay river near the international boundary. 

The reclamation of land, as undertaken in this instance, does not come 
under the provisions of the Water Act except in so far as the natural course of 
any stream is altered. No approval of the general plans of such a scheme 
is required from, or can be given by, this branch. 

In answer to your request for approval, I can only state that this branch 
has no objection to your undertaking as at present proposed. 


Yours very truly, 


J. C. MACDONALD, 
JCM:HH Comptroller of Water Rights. 


I, Donatp Gorpon MarsHAtu, a notary public in and for the province of 
British Columbia, hereby certify that the above copy of letter dated Septem- 
ber 19, 1932, from the Comptroller of Water Rights of the Province of 
British Columbia to Messrs. Davis & Co. is a true and faithful copy in words 
and figures of the original letter to me produced which after careful examin- 
ation I attest. 

‘In testimony whereof I have hereunto set my hand and Seal this 22nd 
day of September, 1932. 

D. G. MARSHALL, 


A Notary Public in and for the Province 
of British Columbia. 
(Notarial Seal). 


a 
2 
,, 
, 


THE KOOTENAY VALLEY 259 


Appendix 5 


In THE MArrer oF THE APPLICATION of Grorce LEONARD Satter, Trustee in 
Bankruptcy of Kootenay Valley Power and Development Company 
Limited, a Bankrupt, for permission to rehabilitate, reconstruct and 
repair certain permanent works in and adjacent to the Channel of the 
Kootenay River and to construct and maintain certain permanent works 
in and adjacent to Boundary Creek in the Kootenay District in the 
Province of British Columbia. 


CONSENT 


The Alberta and British Columbia Exploration Company Limited, a 
duly incorporated company being the registered owner of lot 774, Kootenay 
District, province of British Columbia hereby consents to the within applica- 
tion upon the basis of the plans and specifications filed therewith, and upon 
condition that the applicant shall obtain an order of approval from the 
International Joint Commission and without assuming any obligations, liability 
or responsibility to or towards any person or authority whatsoever by reason of 
the said application or any thing done pursuant to or consequent upon 
any order made by the said International Joint Commission. 


As witness my hand and seal this 22nd day of September, A.D., 1932. 
Signed, sealed and delivered by James ) The Alberta and British Columbia 


Anderson, Attorney-in-Fact and Exploration Company Limited by 
authorized agent of The Alberta its Attorney-in-Fact and auth- 
and British Columbia Exploration orized agent 

Company Limited in the presence JAMES ANDERSON. 

of: ( (Seal) 


W. P. Lawson, | 
626 Pender St. W., | 
Vancouver, B.C., | 
Student-at-Law. J 


I, Donatp Gorpon MarsHatu, a notary public in and for the Province of 
British Columbia, hereby certify that the above copy of Consent dated September 
22, 1932, from The Alberta and British Columbia Exploration Company Limi- 
ted, is a true and faithful copy in words and figures of the original Consent 
to me produced which after careful examination I attest. 

In testimony whereof I have hereunto set my hand and Seal this 22nd 
day of September, 1932. 
; D. G. MARSHALL 


A Notary Public in and for the Province 
of British Columbia. 


(Notarial Seal) 


— 6762—174 
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F 
RESPONSE 


By tHE West Koorenay Powrr AND Licht Company Limitep to the applica- 

. tion of George Leonard Salter, Trustee in Bankruptcy of the Kootenay 
Valley Power and Development Company Limited, for permission to 
rehabilitate, reconstruct and repair certain permanent works in and 
adjacent to Boundary Creek and Kootenay River, British Columbia. 


To the Honourable, the International Joint Commission, Washington, D.C., and 
Ottawa, Canada. 


The undersigned, solicitor for the West Kootenay Power and Light Com- 
pany, Limited, with the consent of the Government of the Dominion of Canada 
first having been obtained, respectfully says in response to the application of 
George Leonard Salter, Trustee in Bankruptcy of the Kootenay Valley Power 
and Development Company Limited, as follows:— 


1 


That the West Kootenay Power and Light Company Limited, hereinafter 
referred to as the power company, is a corporation incorporated under a special 
act of the province of British Columbia, Canada, and as such is the owner of 
several water licences in respect of water flowing in Kootenay river, under the 
authority of which at certain points on said river the power company has 
developed and is operating power plants which depend for their operation upon 
a regular flow of water through Kootenay river below the point on Kootenay 
river with which the above-mentioned application is concerned. 


2 


The said power company has been to an expenditure of several millions 
of dollars in the erection of the aforesaid power plants and has been supplying 
and is now supplying the southern interior of British Columbia with electrical 
power, and all industries, cities and communities in the said district are depend- 
ent upon the supply of power from the said plants for their existence. 


2) 


The said power plants were erected after a prolonged study of the minimum 
and maximum flow of Kootenay river, to produce the maximum power that 
could be produced at the respective power sites with the then average minimum 
flow of water in the river, and also with the view of the safety of said plants 
under the then known flood conditions of said river. 


4 


The power company hereby makes objection to the approval and con- 
struction of the proposed works set forth in the present application, because 
the construction of said works will have the effect of increasing the level of 
Kootenay lake and river during the flood season in the months of April, May 
and June of each year and of decreasing the minimum flow of Kootenay river 
during the winter months of November, December, January, February and 
March of each year, thereby placing upon the power plants of the power com- 
pany a greater burden of water during flood season and reducing the amount of 
water that can be utilized for the production of power during the low-water 
season, thus seriously affecting the operations of the power company, and 
derogating from the privileges and benefits it is lawfully entitled to under the — 
water licences which it legally owns on said river. 
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4) 


_ More specifically, the power company objects that the aforesaid applica- 
tion does not set forth sufficient engineering or hydraulic data from which a 
clear conception can be obtained of the scope or effect of the said works, in that 
the mere statement in the detailed specifications in Appendix 3 to the said appli- 
cation, that the elevation of the crest of all dykes when finished shall not be 
lower than 24 feet as referred to elevation 0-00 on the Creston ferry gauge, is 

_ not sufficient to determine the actual elevation of the crest of said dykes at said 
gauge nor at any other point along the Kootenay river between the said gauge 
and Boundary creek, along which the elevation must change suitably to the 
change in the hydraulic grade. 


6 


If the said levees and dykes are raised to an elevation well above flood 
level as stated in paragraph 18 of the said application, then there will neces- 
sarily be a great increase in the current of the Kootenay river adjacent to said 
levees and dykes during the flood period of said river in the months of April, 
May and June of each year, and an increase in the flood level of Kootenay: 
lake and Kootenay river adjacent to the power plants of the power company. 


7 


A further effect of the construction of said levees and dykes in the manner 
aforesaid will be the depriving of Kootenay river of a large flood plain co- 
_ extensive with the areas so included within said levees and dykes, thus depriv- 
ing the river of this storage basin and decreasing the flow of water in the river 
in succeeding months after the flood level has passed, to the harm and detriment 
of the power company. . 


8 


The construction of the said levees and dykes in the manner proposed like- 
wise will increase the flood level of the river upstream from said works and 
tend to offset the reduction in the flood level of Kootenay river upstream from: 
said works which the power company is endeavouring to effect through the 
proposals which the power company has made to the International Joint Com- 
’ mission in another application now pending before it. 


9 


The present applicant is wrong in stating, in paragraph 25 of his applica- 
tion, that the effect of the construction of his. proposed works on Kootenay 
river is merely nominal and is wrong in stating in the same paragraph that the’ 
construction of said works would have no effect whatever on low water, for the 


reasons above stated. 
10 


The present applicant has failed to comply with the Navigable Waters 
| Per Shtion “At of ne Dominion of Canada, Chapter 140 of the Revised Statutes 
of Canada, 1927, and particularly has failed to comply with Section 4 thereof, 
reading as follows:— sng Te , | 
“No work shall be built or placed in, upon, over, under, through or 

across Bie aavieable water unless the site thereof has been approved by» 
the Governor in Council, nor unless such work is built, placed and main- 

-. tained in accordance with plans and regulations approved or made by the 


Governor in Council.” 
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11 


That until the proposal of the power company now before the International 
Joint Commission for approval of works in the Kootenay river and for the 
right to store water in Kootenay lake is approved by your honourable Com- 
mission and the said works erected and brought into effect, the approval and 
erection of the works proposed to be erected by the present applicant will 
result in irreparable injury to the power company. 

Wherefore the undersigned hereby requests your honourable Commission 
to wholly disapprove of the said works and plans set forth in the application of 
the said George Leonard Salter, and wholly disapprove of the rehabilitation, 
reconstruction, repair and maintenance of the said works, and refuse the said 
applicant authority and power to proceed with the said works. 

All of which is respectfully submitted. 


R. C. CROWE, 
Solicitor for the West Kootenay 
Power and Light Company, Limited. 


Dated at Trail, British Columbia, this 28th day of October, A.D. 1932. 


G 


LIST OF EXHIBITS FILED AT NELSON HEARING IN THE MATTER 
OF THE APPLICATION OF G. L. SALTER, TRUSTEE IN 
BANKRUPTCY OF KOOTENAY VALLEY POWER AND 
DEVELOPMENT COMPANY, LIMITED 


Filed on Behalf of Canadian Government: 
Exhibit No. 1.—Report entitled “Reclamation Farm Rehabilitation 
Project,” compiled by T. M. Patterson. June 1, 193s. 
Exhibit No. 2—Table plan of Kootenay Reclamation Farm. 


Exhibit No. 3.—Representations made on behalf of the Department of # 
Indian Affairs of Canada. ¥ 


Filed on Behalf of United States Government: 


Exhibit No. 1—Compilation of material submitted by Mr. J. A. Metzger, q 
Department of State, Washington, D.C. , 
Exhibit No. 2——Photostat copy of Map of Township No. 65 North of Range 

No. 2, West of Boise Meridian, Idaho. May 25, 1899. Filed by Mr. Metzger. 
4 pee a seeks a copy of map entitled ‘ Plan, Kootenay Valley — 
ompany Land, Kootenay River, West Kootenay, B.C., Township 7. q 
11, 1891.” Filed by Mr. Metzger. He i TORENGAD (ans eees a 4 
Exhibit No. 4—Report entitled “ Effect of Dykes, Present and Prospective, 
ee ae of Flood Heights, of Kootenai River.” By R. W. Davenport. June, a 


Filed on Behalf of Applicant Company: 
Exhibit No. 1—Key Plan, Kootenay Reclamati . 
April, 1933). y Reclamation Farm (Plan No. 1, | 


Exhibit No. 2.—Certified copies of the minutes of the meeting of 
| editors 
ok ee ae Valley Power and Development Company, held . Tun 


Exhibit No. 3—Plan showing proposed dykes on Kootenay Reclamation 
arm. 
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Exhibit No. 4—Certified copy of special resolutions passed at meeting of 
the Company on June 12, 1928, confirmed at meeting on June 28, 1928, and 
Bpproved by order of the Supreme Court of British Columbia on November 

_ Exhibit No. 5—Letter to Hon. Theodore Davie, Attorney General for 
British Columbia from G. A. Keefer, Inspecting Engineer for Alberta and 
British Columbia Exploration Company, Limited, August 10, 1894. 

Exhibit No. 6.—Certificate of encumbrance showing state of title to District 
Lot 774, Kootenay, August 25th, 1933. 

Exhibit No. 7.—Certified copy of letter from J. C. MacDonald, Comptroller 
of Water Rights for British Columbia, to Messrs Davis and Company, September 
19th, 1932. 

Exhibit No. 8—Consent of Alberta and British Columbia Exploration 
Company Limited, September 22nd, 1932. 

Exhibit No. 9—Letter to International Joint Commission from A. Klock- 
mann, Porthill, Idaho, dated September 28th, 1932. 

Exhibit No. 10.—Letter from G. E. Crocker, Secretary, Kootenai Valley 
_ Reclamation Association, to Hon. John Bartlett, September 28th, 1932. 

Exhibit No. 11.—Letter from Manager, Canadian Bank of Commerce, 
Creston, B.C., quoting telegrams sent in September, 1932, to International Joint 
Commission from Creston Board of Trade and Corporation of Village of Creston. 

Exhibit No. 11A.—Profile showing increase in elevations, Kootenay River, 
with Kootenay Reclamation Farm dyked. 1933 (Plan No. 5A). 

Exhibit No. 12.—Summary re effects of dyking Kootenay Reclamation Farm 
on adjoining lakes and water courses. 
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THE APPLICATION OF WEST KOOTENAY POWER AND LIGHT 
COMPANY, LIMITED, FOR APPROVAL OF THE CONSTRUCTION 
OF A STORAGE DAM AND COMPENSATING WORKS AND 
PLANS THEREFOR IN THE KOOTENAY RIVER AT OR NEAR 
GRANITE, BRITISH COLUMBIA 


To the Honourable, the International Joint Commission, Ottawa, Canada, 
and Washington, D.C. 


The undersigned, as Solicitor for the West Kootenay Power and Light 
Company, Limited (hereinafter called the company) respectfully represents:— 


(1) 


: ompany is a corporation chartered by special act of the 
ae Puch nly Ge Ab Canada, being Chapter 63 of the Statutes of 
British Columbia, 1897, and amendments thereto, being found in Chapter 78 
of the Statutes of British Columbia, 1911, and Chapter 76 of the Statutes of 
British Columbia, 1929, copies of which said act and said amending acts a 
set forth as Appendix 1 hereto, the purpose of the company as set forth in sai 
act and amending acts being that of acquiring and holding water licences, and 
the developing and selling of power therefrom and doing all things erent 
~ incidental thereto, including the building of dams and compensating hye “ e 
the storage of water in rivers, streams or lakes within a radius of one hundre 


and fifty (150) miles from the city of Rossland in said province. 
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(2) 


That the company by said charter is authorized to purchase, acquire and 
hold land and real and personal property that may serve the purpose of its 
incorporation. 

(3) 


That the Company is in a position financially to carry out the proposed 
works hereinafter referred to. 
(4) 


That the company is the owner of several water licences granted by the 
province of British Columbia in respect of water flowing in the Kootenay river 
at several natural power sites below the site of the proposed storage dam at 
which sites the company has erected large power plants at a cost of several 
millions of dollars and which plants have an installed maximum capacity of one 
hundred and seventy thousand (170,000) horsepower and one of which plants 
requires ten thousand four hundred (10,400) cubic feet per second of water to 
flow continuously through said plant to enable it to produce continuously its 
installed horsepower and for which amount of water the company owns a licence 
from said Provincial Government. 


(5) 


That the Kootenay river has its source in eastern British Columbia, near 
the fifty-first parallel. It flows in a southerly direction into Montana, U.S.A., 
thence westerly to Bonners Ferry, Idaho, U.S.A., thence northerly and crosses 
into British Columbia at Port Hill, Idaho, and then discharges into Kootenay 
lake near Kootenay Landing, B.C., approximately twenty-eight (28) miles from 
the international boundary. 

Kootenay lake has a length of sixty-six (66) miles with an average width of 
two to three miles and an area of one hundred and seventy (170) square miles. 
The West arm, which branches off from the main lake near Proctor, B.C., has a 
length of twenty (20) miles and emerges into a continuation of Kootenay river, 
through narrows at Grohman creek, about two (2) miles westerly from Nelson 
B.C. The twenty (20) mile stretch of river between Grohman creek and the 
confluence with the Columbia river has sufficient fall for other valuable power 
developments in addition to those above mentioned. 


(6) 


_ That the flow in the Kootenay river varies from average high water of one 
hundred and seven thousand (107,000) cubic feet per second in summer months 
to four thousand eight hundred (4,800) cubic feet per second in the winter. Dur- 
ing November, December, January, February and March of each year the water 
flowing is frequently only sufficient to operate the two larger plants of the com- 
pany at fifty per cent capacity, whereas during the high water period a very much 
larger amount of water than is required flows down the river. Maximum peak 
flow since the year 1900 occurred in 1903 when the flow in the Kootenay river 
below Nelson was approximately one hundred and fifty-one thousand (151,000) 
cubic feet per second and the level of the Kootenay lake at Nelson stood at 21:6 
feet above the Nelson gauge zero mark. The highest water on record occurred — 
in 1894 when the level at the same point was 28-2 feet above zero and about two | 
SUP SY thousand (200,000) cubic feet per second was flowing in the river below 

elson. 

Usually the annual rise in the water levels commences about the end of 
March and it reaches its flood peak generally between May 25 and July 10 and 


ae 
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on receding reaches the level of four and one-half feet (4:5 feet) above the zero | 
_mark on the gauge at Nelson, B.C., which zero mark is the average low water 
level based on the average low water flow for several years, about the end of 
August. | 
(7) 


That at the time when the company first commenced its power development 
on the Kootenay river aforesaid very large acreages of land between Bonners 
Ferry in the State of Idaho, U.S.A., and thence northerly to the international 
boundary line at Port Hill, Idaho, were flooded by water from the Kootenay 
river during the months of each year constituting the high water period and as 
the river fell later in the season, acted as a reservoir for the said river, but in 
recent years very large portions of said acreages have been reclaimed by con- 
fining the Kootenay river to its normal low water channel between earthen dikes 

- thus depriving the river of said reservoir with the result that in low water period 
the average flow of the river has been reduced and in high water period the 
average flow has been increased which in turn has resulted in depriving the 
company of a considerable portion of the former average minimum flow of the 
river and therefore reducing the amount of power which the company is able to 

develop in the low water periods. 


(8) 


That the company proposes, by the erection of a dam at or near Granite, 

_ B.C., and by the construction of compensatory works in the river immediately 

below and above said dam, to provide storage of approximately six (6) feet 

of water above the present low water mark in the Kootenay lake which will 

assure the company of having approximately ten thousand four hundred 

(10,400) cubic feet per second of water flowing through its power plants on 
Kootenay river, below Granite, B.C., during the low water period. 


(9) 


That the company proposes, when the said dam and compensatory works 
are completed, to partially close the sluice gates and run-aways in said dam 
when the water of Kootenay lake reaches a stage of approximately four and 
one-half feet (4:5 feet) above the average low water mark, at which level 
‘about twenty-three thousand seven hundred (23,700) cubic feet per second 
of water is flowing down the river below Nelson, and then allow the lake to 
slowly rise until it has reached the stage of six (6) feet above the said average 
low water mark which is the zero mark of the present gauge at the City of 
Nelson, B.C., thus providing a storage in Kootenay lake of approximately one 
hundred and thirteen thousand and seventy-five (118,075) acres. _ 

The storage at no time would be increased above the said six (6) feet 
above the said average low water mark, but will be reduced throughout the 
months of November, December, January, February and March as required to 
maintain ‘an outflow from Kootenay lake throughout the said period of ‘ten 
thousand four hundred (10,400) cubic feet per second and the said storage in 
any event will be all drained out to the average low water mark at or about 
the end of March or when the waters of said river and lake commence to rise 
again as the result of the increase of water flowing into the said lake and river 


in the springtime. (10) 


| : in he natural elevation 
That the construction of the said dam will not increase t 
_.of the waters in Kootenay river or Kootenay lake at any stage above the 


proposed storage line. 
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(11) 


That the compensatory work proposed to be done by the company in the 
vicinity of Grohman creek will permit of the discharge out of the lake of a 
larger quantity of water than under the present natural conditions and will, 
therefore, tend to lower the high water at all stages above the said storage line 
and the dam will be so constructed as to take care of a flow equal to that of 
the aforesaid 1894 flood. 

(12) 


That the aforesaid dam, as proposed by the company, will be built of 
reinforced concrete and steel on solid rock, provided with motor operated sluice 
gates supported between massive reinforced concrete piers and provided also 
with a spillway for free discharge over the crest. The company proposes in 
this work to do excavation in the river bed above and below the said dam to 
provide efficient discharge channels for the water before and after passing the 
dam. 


(13) 


That the effect of the aforesaid works on the level of the Kootenay river at 
the international boundary line and for some considerable distance beyond 
said line into the State of Idaho, will be to maintain the level of said river at 
a slightly higher stage during the low water period than it would naturally be 
in some years when the level would have otherwise receded to the average 
low water mark or below it. There have been in the past, however, frequent 
low water periods when the level of the river at the said boundary line would 
not have been affected in the least by said works and the necessary storage 
now sought by the company was then provided by nature. The company respect- 
fully submits that this will not have any injurious effect on any interests in 
the United States or any State thereof. Furthermore, the said proposed works 
will tend to decrease the high water levels at said boundary line and beyond 
it and the company respectfully submits that this will be beneficial to all 
interests in the United States and particularly to the State of Idaho and is a 
benefit being sought by said interests. 


(14) 


That the following drawings, filed herewith, shall be read with, and form a 
part of, this application: — 

Plan No. 1152. Showing location of proposed dam and area in which proposed 
works are to be constructed. This drawing shows plan of Kootenay river 
from outlet of Kootenay lake to a point about one-half mile below the 
dam site, also lots adjoining the dam site. 

D-1 Granite dam proposed general arrangement. 

D-2 Sluice gates for lake control. 

D-3 Typical section through spillway. 

D-4 Profile of river and lake from Granite, B.C., to Bonners Ferry, Idaho, 


US.A. This drawing indicates proposed maximum storage on Kootenay 
river and lake, also average low water line. 


(15) 


That the Consolidated Mining and Smelting Company of Canada, Limited 
operating large smelters, zine plants and refineries at the city of Trail in the 
province of British Columbia, being dependent upon the company for an 
adequate supply of power and having committed itself to your Honourable ~ 
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Commission in connection with another International problem, to er : 
extensive and costly plants in order to utilize the cee DRG ereeeen 
emitting from its smelter stacks and which it is claimed are causing a nuisance 
in the State of Washington, U.S.A., and having represented to the company 
that it will require a large additional supply of electric power within a very 
short time in order to operate said plants, the company finds it necessary to 
obtain this power at as early a date as possible and has no means at its disposal 
to provide such power, within the time when it will be required by said company 
other than through the storage project above set forth. ; 

Wherefore the undersigned hereby applies to your Honourable Commission 
for the approval of the said plans for said dam and additional compensating 
works and of the said construction of said works substantially in accordance with 
said plans and for the right to store in Kootenay lake and river as aforesaid 
six (6) feet of water above the average low water mark of Kootenay lake. 


Respectfully submitted, 


R. C. CROWE, 
Solicitor for West Kootenay Power and Light Company, Limited. 


- Dated at Ottawa, this 6th day of September, A.D. 1929. 


Appendix I 
1897. Chap. 63 
West Kootenay Power and Light Company 
CHAPTER 63 


An Act to Incorporate the West Kootenay Power 
and Light Company, Limited 


[8th May, 1897] 
Whereas Oliver Durant, Patrick A. Largey, and Charles Rudolph preamble. 


-. Hosmer, have by their petition applied to be incorporated as a . 


company, with power to supply power, light and heat by compressed 


air and electricity to the inhabitants, cities, towns, mines, smelters, 


railways and tramways in the District of West Kootenay, province 
of British Columbia, within a radius of fifty miles from the city of 
Rossland (which area is hereinafter referred to as “the said area”), 
and to construct and maintain buildings, erections, or other works, 
and to enter upon and expropriate lands for a site for power-houses, 
and other works, and to construct and maintain all works, buildings, 
pipes, poles, wires, appliances or conveniences necessary or proper 
for the generating and transmitting of compressed air and electricity 
as aforesaid; and also to construct, maintain and operate single or 
double lines of tramways and street railways in the cities and towns 
and throughout the said District of West Kootenay, and to erect 
poles, stretch wires, and maintain and operate telephone systems 
in the cities and towns and throughout the said district: 

And whereas it is expedient to grant the prayer of such petition: 

Therefore, Her Majesty, by_and with the advice and consent of 


the Legislative Assembly of the Province of British Columbia, enacts 


as follows:— 
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1. Oliver Durant, Patrick A. Largey, Charles Rudolph Hosmer, 
and such other person or persons, corporation or corporations, as 
shall in pursuance of this Act become shareholders in the company, 
are hereby constituted a body corporate by the name of the “ West 
Kootenay Power and Light Company, Limited,” and hereinafter 
called “the Company.” 


2. The capital stock of the company shall be one million dollars, 
divided into ten thousand shares of one hundred dollars each. 


3. The capital stock of the company may be increased from 
time to time to any amount, if such increase be sanctioned by a 
majority vote, in person or by proxy, of the shareholders who hold 
at least two-thirds of the subscribed stock of the company, at a 
meeting expressly called by the directors for that purpose, by a 
notice stating the object of such meeting and the amount of the 
proposed increase. A copy of such notice shall be sent to each 
shareholder by mail, post paid, to the last known address of such 
shareholder, at least thirty days before such meeting, and published 
in the British Columbia Gazette for at least two weeks before the 
date of such meeting, and the proceedings of such meeting shall be 
entered in the minutes of the proceedings of the Company, and 
thereupon the capital stock may be increased to the amount 
sanctioned by such vote. 


4. The new shares shall be issued upon such terms and conditions 
and with such rights and privileges as the directors shall determine, 
and in particular such shares may be issued with a preferential or 
qualified right to dividends and in the distribution of assets of the 
company, provided that the consent of the majority in value of the 
shareholders of the company shall be first had and obtained. 


5. The head office of the company shall be at the city of 
Rossland, or at such other place in the province of British Columbia 
as may be thereafter determined upon by the directors of the 
company. 


6. The persons named in the first section of this Act shall be 
the provisional directors of the company and the said Provisional 
Directors (of whom two shall form a quorum) shall hold office as 
such until the first election of Directors under this Act, and may 
forthwith open books, and allot shares, and receive payment on 
account of the shares allotted, enter into contracts on behalf of the 
Company, and cause surveys and estimates to be made, and any 
one or more of them may authorize and empower any shareholder 


of the Company by proxy to act for one or more of them at any 


meeting of such Directors. 
7. The Provisional Directors shall, within three months after 


this Act comes into operation, call a general meeting of the 


shareholders at such time or place as they may think proper, by 
giving at least fourteen (14) days’ notice thereof by letter addressed 
to each shareholder of the time and place of such meeting, at which 


meeting the whole of the Provisional Directors shall retire from 


office, and a board of not less than three nor more than seven 
Directors, as may be from time to time determined by. the 
shareholders by resolution, shall be elected, and the Directors so 
elected shall hold office until the annual general meeting of the 
company next after their respective elections. 
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| 8. The directors shall have full power to pass by-laws, rules, Directors’ 
regulations or resolutions for the management of the company, and P°WeS: 
alter, amend or repeal the same as they deem necessary; the 
acquisition, management or disposition of its stock, subject to the 
approval, in general meeting assembled, of a majority in value of 

the shareholders; the declaration and payment of dividends out of 

the profits of the Company; the form and issuing of share certificates 

and the transfer of shares; the appointment and remuneration and 
removal of all officers, agents, clerks, workmen and servants of the 
Company; the rules to be observed by the officers and servants of 

the Company and all persons using the power appliances or property 

of the Company; and may also make rules and regulations for the 
maintenance of the Company’s undertakings: the rates for compressed 

air electricity supplied and rents for telephones, compressed air and 
electrical appliances let for hire, and for fixing the time or times 

when and the places where the same shall be payable, and for the 
collection of tolls for freight or ores, and fares for the carriage of 
passengers. 


ELECTRICITY AND COMPRESSED AIR 


9. The Company is hereby authorized and empowered to erect, Tinctiinat 
construct, operate and maintain compressed air and electric works, and com- 
power houses, generating plant and such other appliances and pressed air 
conveniences aS are necessary and proper for the generating of ee 
compressed air and electricity, and for transmitting the same to any 
part of the said area to be used as a motive power for the tramways 
by this Act authorized, or other works of the company, or to be 
supplied by the company as a motive power for hauling, propelling, 
pumping, lighting, heating, smelting, crushing, milling or drilling, or 
any other operations of any nature or kind whatever for which 
compressed air or electricity may be used, supplied, applied or 
required. And for any of the above purposes the Company is hereby 
authorized and empowered by its servants, agents, contractors and 
workmen from time to time to make and erect such compressed air 
and electric works, and to sink, lay, place, fit, maintain and repair 
such wires, accumulators, storage batteries, transtormers, cables, 

mains, pipes, switches, connections, branches, motors, dynamos, 
engines, machines, cuts, drains, water-courses, buildings and other 
devices, and to erect and place any electric line, cable, main, wire, 
pipe or other compressed air and electric apparatus above or below 
ground, along, over or across any street, bridge or highway, or any 
line or lines of railway, tramway or street railway in said area, and 
- to erect poles or pipes for the purpose of placing the same in such 
manner as the Company shall think fit, necessary or proper for the 
purpose of carrying out the operations of the Company in respect 
of and incidental to the making, generating or supplying of compressed 
air and electricity. 


10. It shall be lawful for the Company to contract with ANY ontrachites 
person, body corporate or politic, for supplying compressed air and for supply 
electricity to any such person, body corporate or politic, or to any paw heey 
streets, ways, lanes, passages, tramways, mines, smelters, _ mills, tions, ete. 
‘manufactories, shops, warehouses, public or private houses, buildings 

and places, and for such purposes the Company may, from time to 
time, lay down, carry, fit up, connect and furnish any accumulator, 
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storage battery, cable, wire, pipe, switch, connection, branch, burner, 
lamp, meter, transformer or other apparatus for or in connection 
with any compressed air or electric main, pipe, lead or cable which 
for such purposes may be required, and to let any such apparatus 
for hire for such sum as may be agreed upon. 


11. Any person appointed by the company may, at all reasonable 
times, enter any premises to which compressed air or electricity is 
or has been supplied by the company, in order to inspect the lines, 
accumulators, fittings, works and apparatus for the supply or appli- 
cation of compressed air and electricity belonging to the company, 
and therein and for the purpose of ascertaining the quantity of com- 
pressed air and electricity consumed or supplied, or where a supply 
of compressed air or electricity is no longer required, or where the 
company is authorized to take away or cut off the supply of com- 
pressed air or electricity from any premises for the purposes of 
removing any pipes, wires, accumulators, transformers, motors, dis- 
tribution boards, meters, fittings, lamps, works, or other apparatus 
belonging to the company. 


12. Where any electric lines, accumulators, transformers, motors, 
meters, generators, distribution boards, lamps, pipes, fittings, works 
or apparatus belonging to the company are placed in or upon any 
premises not being in possession of the company for the purpose of 
supplying compressed air or electricity, such electric lines, accumu- 
lators, transformers, motors, meters, generators, distribution boards, 
lamps, pipes, fittings, works or apparatus, shall not be subject to 
distress for rent for the premises where the same may be, nor be 
taken in execution, under any process of law or equity, against the 
person in whose possession the same may be. 


13. If any person neglect to pay any charge for compressed air 
or electricity, or any other sum due from him to the company, either 
in respect of the supply of compressed air or electricity to such person, 
or in respect of the rent reserved by the company for the use of 
electric lines, meters, accumulators, transformers, motors, distribution 
boards, lamps, pipes, fittings, works or apparatus lent or supplied for 
hire to such persons, the company may cut or disconnect any pipe or 
electric line or other work through which compressed air or electricity 
may be supplied, and remove such articles and works above men- 
tioned as were lent for hire to such person. 


14. The company is hereby authorized and empowered to acquire, 
by purchase or otherwise, the right to use, and to use and employ, 
power already developed by others, at any point or points, and whether 
the same be in the form of electrical power, compressed air, or other- 
wise. 

15. The company may also, by its workmen, servants, or agents, 
enter into and upon any lands adjoining the works of the company, 
or any line or lines of pipe, fluming or wire laid or erected by the 
company as a means of transmitting power for or in connection with 
any of the purposes referred to in this Act, and clear the said lands 
of timber and underwood to such width on each side of the said 
works, or such line or lines of pipe, fluming, or wire, as aforesaid, 
as the company may deem necessary for the proper protection of the 
same, subject, however, to making compensation for such clearing in 
manner hereinafter mentioned. 
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TRAMWAYS 


16. The company is hereby authorized and empowered to con- 
struct, maintain, complete and operate a line or lines of single or 
double track street railway or tramway, with all necessary switches, 
_ side tracks and turn outs, and all other requisite appliances in con- 
- nection therewith, for the passage of cars, carriages and other vehicles 
adapted to the same, upon and along any street, highway, or bridge 
within any municipality in the said area, subject to the consent of 
_ the council of such municipality, and upon and along any land, street, 
bridge, or highway, in and throughout the said district, and to trans- 
port and carry passengers, freight and ores upon the same, by elec- 
tricity, or such other motive power as the company may deem expedi- 
ent; and also to erect, maintain and construct all necessary works, 
buildings, pipes, poles, wires and appliances or conveniences necessary 


' or proper for the use of the said street railway or tramway, or in 


connection therewith. 


17. The several provisions of the “Tramway Company Incor- 
poration Act, 1895,” and any Act passed in substitution therefor, or 
any amendment thereto, save and except sections 1, 2, 3, 4, 5, 6, 11, 
_ 12 and 18, shall be incorporated into and shall be deemed to be part 
of this Act, and the company shall have all the rights and privileges 
conferred, and in all things not herein provided for, shall conform to 
and be governed by the said ‘‘ Tramway Company Incorporation Act, 
1895,” save in so far as the said “ Tramway Company Incorporation 


Act, 1895,” is modified or altered by this Act. 


18. The company shall publish for the period of one month in 
the British Columbia Gazette, and in one newspaper published in the 
District of West Kootenay, a notice stating the points between which 
it is proposed to build such tramway, and the general route of the 
same. The notice shall be signed by the company. 


19. Any person through whose lands the line is proposed to be 
run, or any railway or tramway company, whether proposed or in 
operation, whose line would be paralleled by the proposed tramway, 
may, within two months after the date of the first publication of the 
notice aforesaid in the British Columbia Gazette, give notice in 
writing, stating that he objects to the construction of the said tram- 
way with the grounds of objections, to the Registrar of Joint Stock 
Companies, who shall notify the company, and the matter shall then 
be referred to the Lieutenant-Governor in Council, who shall, after 
hearing evidence, upon oath if required, determine the same, and if 
he thinks it expedient, may sanction the construction of the tramway 
upon such conditions, if any, as he sees fit to impose. | A certified 
copy of the Order in Council, determining the application, shall be 
transmitted to the Registrar of Joint Stock Companies. 


20. The company shall, after the publication of said notice, apply 
to the Registrar of Joint Stock Companies for permission to construct 
the said tramway, and if no notice of objections has been received 
_ by the Registrar of Joint Stock Companies within the time aforesaid, 
or if notice has been received by him, then, on receipt of a certified 
copy of an Order in Council sanctioning the construction of the said 

tramway, the Registrar shall grant permission for the construction of 


the said tramway. 
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21. The company shall commence the actual construction of the 
said tramway line within a period of two months from the date of 
said permission, unless on good cause shown the Lieutenant-Governor ~ 
‘n Council shall extend the said period, and shall continue and prose- 
cute the construction of the said tramway until the same is com- 
pleted: Provided always, that upon the company failing to comply 
with the provisions of this section, the Lieutenant-Governor in Council 
may revoke the permission eranted. 


TELEPHONE 


22. The company may construct, erect and maintain a line or 
lines of telephone along the sides of and across or under any high- 
ways, streets, bridges or any line or lines of railway, tramway or street 
railway in any municipality in the said District of the West Koote- 
nay, or along the sides of and across or under any highways, streets, — 
bridges or any such place in and throughout the said district, and 
the company may, by its servants, workmen or agents, enter upon 


purpose of erecting and maintaining its line or lines of telephone — 
along the sides of or across or under the same, and may construct, 
erect and maintain such and so many poles and all other works and ~ 
devices as the company deems necessary for making, completing, — 
supporting, using, working and maintaining the system of communi- : 
cation by telephone, and may stretch wires thereon. . 


93. The company may, by its by-laws fix, from time to time, a — 
tariff of charges for the connection and the use of its wires and tele-@ 
phones and the transmission of messages, and shall have full power — 
to collect, sue for and recover the charges to which it becomes 
entitled. b 


GENERAL PROVISIONS 


24. The company may purchase, lease or otherwise acquire for | 
any term of years any street railway, tramway or telephone sys- _ 
tems, established or to be established in British Columbia, con- 
nected or to be connected with the line or lines which this company — 
‘5 authorized to construct, or may purchase, lease or otherwise a 
acquire for any term of years the right of any company to construct F 
and maintain any street railways, tramway or telephone systems, — 
and may amalgamate with or lease its line or lines, or any portion — 
or portions thereof, to any company possessing, as proprietor Or — 
otherwise, any lines of street railway, tramways or telegraph or — 
telephone communication connecting or to be connected with the — 
company’s line or lines, and the company may enter into any agree- 
ment with any company possessing, as proprietor or otherwise, any — 
line or lines of street railway, tramway or telephone or telegraph — 
systems upon any such terms as may be deemed expedient and 
advisable, and may become a shareholder in any such company. | 


25. The company may unite, amalgamate and consolidate its 
stock, property, business and franchises with any other company 
incorporated for all or any of the purposes which this company 18 
formed to carry on, and may sell, lease or otherwise dispose of any 
or all of its franchises, powers, rights, privileges and undertakings 
to any other company, person or persons, and may enter into work- 
ing engagements with, or may enter into a lease of or take and hold 
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shares in, or acquire the right to work the line or lines of any other 
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company which has been or may hereafter be empowered to carry — 


on undertakings altogether or in any part similar to those of this 
company. 


9) 26: The company may, subject to the consent of the Chief Com- 
missioner of Lands and Works, or of the proper authority having 
control of the streets, roads, highways and bridges, open and break 
up the soil and pavement, and any sewers, drains or tunnels within 
or under such streets, roads, highways and bridges, and lay down 
and place within the said limits its tracks, pipes, wires and poles, 
and irom time to time repair, alter and remove the same, and for 
the purposes aforesaid, may remove and raise all earth and ma- 
terials in and under such streets, highways and bridges, and do all 
_ other acts which the company shall, from time to time, deem neces- 
sary for the purpose of running its line or lines of street railway 
and tramways and supplying compressed air and electricity and 
maintaining a telephone service as hereinbefore more fully specified, 
doing as little damage as may be in the execution of the powers 
hereby granted, and making compensation for any damage which 
_ may be done in the execution of such power. 


27. When the company opens or breaks up the roadway or 
pavement of any highway, street or bridge, or any sewer, drain or 
tunnel, it shall, with all convenient speed, complete the work for 
which the same shall be broken up, and shall fill in the ground, rein- 
state and make good the road or pavement, or the sewer, drain or 
tunnel so opened or broken up, and carry away the rubbish occa- 
sioned thereby; and shall at all times, whilst any such road or 
pavement shall be open or broken up, cause the same to be fenced 
and guarded, and shall cause a light, sufficient for the warning of 
passengers, to be set up and maintained against or near such road 
or pavement where the same shall be open or broken up, every night 
during which the same shall be continued open or broken up, and 
shall keep the road or pavement which has been so broken up, in 
good repair for one month after replacing the same. 


: 28. The company may purchase, acquire, or lease and hold, and 

“may sell, dispose of, or surrender any lands, buildings or tenements, 
and may, for all or any of the said purposes, purchase or lease for 
any term of years any compressed air, electrical works, street rail- 
way, tramway or telephone systems established or to be established 
within the said District of West Kootenay, and may enter into work- 
ing arrangements with, or may enter into a lease of, or acquire the 
right to work and operate any such systems, or to use the property 
and plant of such systems. 


29. It shall be lawful for the company, its servants, agents or 
workmen, from time to time, and at all times hereafter, as they shall 
see fit, and they are hereby authorized and empowered to enter into 
and upon the land of any person or persons, bodies politic and cor- 
porate, set out and ascertain, take, expropriate, hold and enjoy such 
part or parts thereof as it may require for the purposes of the under- 
_ takings by this Act authorized, or any one or more of them, and to 


contract with the owners or occupiers of lands for the purchase 


| thereof, or any part thereof, or of any right, easement or privilege 
that may be required for the purposes of the company, and for the 
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right to take all timber, stone, gravel, sand, and other materials, — 


from the same for the use and construction of the said works of the 
company. 


30. In case of disagreement between the company and the owner 
or owners of the said lands, or of any such privilege or privileges, 
right or rights as aforesaid, respecting the amount of purchase 
money or value thereof, or as to the amount of damages arising 
through the disturbance of the surface of any of the said lands, in 
the course or by reason of the construction of any dams, reservoirs, 
raceways or flumes, or the laying of any pipe, the same shall be 
decided by three arbitrators, to be appointed as hereinafter men- 
tioned, namely: The company shall appoint one, the owner or own- 
ers shall appoint another, and such two arbitrators shall, after their 
appointment, appoint a third arbitrator. 


31. The arbitrators to be appointed as hereinbefore mentioned 
shall award, determine and adjudge, and order, whether any, and if so, 
what sum or sums of money the company shall pay to any person 


or persons in respect of any of the matters so referred, and the 


award of the majority shall be final. 


32. The several provisions of the “Arbitration Act, 1893,” or of 
any act passed in substitution thereof, shall be incorporated into and 
deemed to be part of this Act, except in so far as the same may be 
repugnant to or inconsistent with the express enactment hereof. 


33. Upon payment or tender of the amount so awarded, the 
owners or occupiers of the lands, rights or privileges aforesaid, shall, 
at the cost and expense of the company, make, do and execute all 
such acts, deeds, matters and things necessary on the part of such 
owners or occupiers, or any of them, to vest a complete and perfect 
title to the said lands, rights or privileges in the said company and 
its successors. 


34. All actions or suits for indemnity for any damage or injury 
sustained by reason of the works or operations of the company, shall 
be commenced within twelve months next after the time when such 
supposed injury is sustained, or if there is continuance of damage, 
within twelve months next after the doing or committing of such 
damage ceases, and not afterwards, and the defendant may plead the 
general issue, and give this Act and the special matter in evidence 
at any trial to be had thereupon, and may prove that the same was 
done in pursuance of and by authority of this Act. 


35. The liability of the shareholders shall be limited to the — 


amount unpaid on their shares in accordance with, and as if the 
company had been incorporated under Part First of the ‘“Companies’ 
Act,” and the Act of the Imperial Parliament passed in the twenty- 
fifth and twenty-sixth years of the reign of Her Majesty, Queen 
Victoria, Chapter 89, intituled the “Companies’ Act, 1862,” as herein 
modified; and the company shall have all the rights and privileges 
conferred, and in all things not hereinbefore provided for, shall con- 
form to and be governed by the said Part First of the “Companies’ 
Act,” and the “Companies’ Act, 1862,” save in so far as the said 
Part First of the “Companies’ Act,” and the ‘“Companies’ Act, 1862,” 
is modified or altered by this Act. \ 
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| 36. The directors of the company may, from time to time, Directors’ 
borrow, for the purposes of the company, such sum or sums of money ieieedt a 
as they may consider expedient, and may issue bonds or debentures 
of the company, in sums not less than one hundred dollars each and 
on such terms and credit as they may think proper, and may pledge 
or mortgage all the property, tools, income and uncalled capital of 
_ the company, or any part thereof, for the payment of the moneys so 
raised or borrowed, and the interest thereon: Provided, always, that 
before any such bonds or debentures are issued, the consent of three- 
fourths in value of the shareholders of the company shall be first had 
and obtained at a special meeting to be called and held for that pur- 
pose. 


_ 37. The company may purchase, take on lease, or in exchange, Power to 
hire, or otherwise acquire, any real and personal property, and any Purchase, 
Te : : aes : 2 lease 
water rights, mill sites, or other privileges which the company may exchange 
think necessary or convenient for the purposes of its business. real and 
personal 
estate, ete. 
38. The powers and privileges conferred by this Act, and the Rights 
provisions hereof, are hereby declared to be granted, subject to the hereby 
rights of the Crown, and also subject to any future legislation regard- tuted, 
ing the subject-matter of this Act, or of the powers and privileges is of 
hereby conferred, which the Legislature may see fit to adopt; and this the Crown 
Act is passed upon the express condition that the Lieutenant-Gov- loons 
ernor in Council may, from time to time, impose and reserve to the legislation, 
Crown, in the right of the Province, such rents, royalties, tolls and ond He 
charges in respect of the waters, or of the lands of the Crown (if any), as i 
rights and privileges, which shall be set out, appropriated, or en- Lieutenant- 
joyed by the company, or are conferred by this Act, as by the Lieu- BeOS 
tenant-Governor in Council shall be deemed to be just and proper; 
and may likewise make and pass such regulations and rules as may 
be deemed necessary and advisable, for the collection and enforce- 
ment of such rents, royalties, tolls and charges, or of any of them, 
but so that no increase in the amount of any such rents, royalties etc., 
fixed by any such Order in Council, shall be made within the space 
of three years from the passage of the Order in Council fixing the 


same. 


39. The company shall begin the construction of its lines for con- time for 
--veying electricity within six months from the passage of this Act, and construction 
shall have the same completed so far as to enable it to supply power Oh 
in the vicinity of Rossland, within two years from the passage of this ; 


Act. 
: 40. This Act may be cited as the “West Kootenay Power and Short title. 
| Light Company, Limited, Act, 1897.” 
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1911 Chap. 78 


West Kootenay Power and Light Company (Amendment) 
CHAPTER 78 


An Act to Amend the Act to Incorporate The West Kootenay Power 
and Light Company, Limited 


[1st March, 1911] 


Whereas The West Kootenay Power and Light Company, 
Limited, were incorporated by Act of the Legislative Assembly of the 
Province of British Columbia, being chapter 63 of the Statutes of the 
year 1897, for the purposes and with the objects therein expressed :— 


And whereas The West Kootenay Power and Light Company, 
Limited, have by their petition applied to have their Act of Incor- 
poration amended so as to ratify a guarantee already given by them 
of certain bonds of Cascade Water Power and Light Company, 
Limited, and to enable them to guarantee the bonds or debentures 
of any other company; — 


-And whereas it is expedient to grant the prayer of such petition; 


Therefore, His Majesty, by and with the advice and consent of 
the Legislative Assembly of the Province of British Columbia, 
enacts as follows:— 


1. The guarantee of The West Kootenay Power and Light Com- 
pany Limited, for securing the payment of the principal moneys and 
interest and sinking fund of those certain bonds all dated the first 
day of May, 1907, issued by Cascade Water Power and Light Com- 
pany, Limited, for securing a total sum of three hundred thousand 
dollars ($300,000) and interest, such bonds being numbered from 
1 to 600 inclusive, and payable to the bearer thereof, or if the same 
be registered, to the registered holder thereof, on the first day of 
May, 1940, for the sum of five hundred dollars ($500) each, with 
interest at four and one-half per cent (44%) per annum, payable 
semi-annually on the first days of May and November in each year, 
is hereby declared to be a good and valid guarantee, and binding upon 
The West Kootenay Power and Light Company, Limited. 


2. The West Kootenay Power and Light Company, Limited, 
shall, subject to the consent of the Lieutenant-Governor in Council, 
have full power from time to time to guarantee the principal 
moneys and interest and sinking fund of any bonds issued by any 
company having objects wholly or in part similar to those of The 
West Kootenay Power and Light Company, Limited. 


__ 38. This Act may be cited as “ The West Kootenay Power and 
Light Company, Limited, Amendment Act, 1911.” 
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As reported by the Private Bills Committee on the 14th d 
of March, 1929. W.H. Langley, C.L.A. Sek it 


Mr. Davie. 
BILu 
No. 53.] [1929. 
An Act to amend the “ West Kootenay Power and Light Company, 189 
ae 7, ¢. 63; 
Limited, Act, 1897.” ’ lle. 78 


Whereas the West Kootenay Power and Light Company, Limited, Preamble. 
has by its petition applied to have its Act of Incorporation, being 
chapter 63 of the Statutes of 1897, amended to authorize it to 
acquire the right to generate electric power for transmission to and 
sale in places outside the area contained within a radius of fifty 
miles from the city of Rossland; and to authorize it to transmit 
electric power generated at its existing plants at or near Bonnington 
Falls, in the District of West Kootenay, to any place within an 
extended area comprising the city of Rossland and all lands within 
the province situate within a distance of one hundred and fifty miles 
from the city of Rossland; and also to authorize it to generate electric 
power at any other place or places within the said extended area 
where electric power can be advantageously generated, and to trans- 
mit the same to any place within the said extended area: 

And whereas it is expedient to grant the prayer of the said petition, 
and to amend the said Act of Incorporation as hereinafter provided:— 

Therefore, His, Majesty, by and with the advice and consent 
of the Legislative Assembly of the Province of British Columbia, 
enacts as follows:— 

1. “The West Kootenay Power and Light Company, Limited, Amends 
Act, 1897,” being chapter 63 of the Statutes of 1897, is amended by Preamble. 
striking out the words “(which area 1s hereinafter referred to as 
‘the said area’)” in the seventh line of the preamble. 

2. Said chapter 63 is amended by inserting therein after section 8 Enacts 
the following heading and section:— s. 8A. 


‘‘ [INTERPRETATION 


“8A. Tn the following sections of this Act the expression ‘ said 
area’ shall mean the area which comprises the city of Rossland and 
all lands within the province situate within a distance of one hun- 
dred and fifty miles from the city of Rossland.” 

8 Section 16 of said chapter 63 1s amended by striking out the Amends 
word “ district” in the ninth line thereof, and substituting therefor * 16. 
the word “ area”. 

4. Section 22 of said chapter 63 is amended by striking out the Amends 
words “ District of West Kootenay ” in the fourth line, and sub- s.22. 
stituting therefor the word “area”; and by striking out the word 
“ district ” in the sixth line, and substituting therefor the word “ area”. 


5. Section 28 of said chapter 63 is amended by striking out the Amends 
words “ District of West Kootenay » in the sixth line, and substitut- 2° 


ing therefor the word Maroaa 
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Power to 6. The West Kootenay Power and Light Company, Limited, — 


RE may apply for, acquire, and hold, under the “ Water Act,” authoriza- 
under tions, certificates of approval, and Class C and other licences author- | 
“Water izing the diversion and use of water for the generation of electrical | 
Act.” enerey and the sale of the electric energy so generated anywhere — 
within the area which comprises the city of Rossland and all lands 
within the province situate within a distance of one hundred and 
fifty miles from the city of Rossland; and upon acquiring any such 
authorization, certificates, or licence, the said company shall have 
power to carry out the obligations imposed and to exercise the rights, 
powers, and privileges granted thereunder. 
Power to 7. The West Kootenay Power and Light Company, Limited, 
acqure may acquire and hold lands and easements for the construction and | 
eee operation of the works authorized under any licence which it now — 


holds or which it may acquire. : 


Short title. 8. This Act may be cited as the “ West Kootenay Power and 
Light Company, Limited, Act, 1897, Amendment Act, 1929.” | 


I 


STATEMENT RELATIVE TO APPLICATION OF WEST KOOTENAY 
POWER AND LIGHT COMPANY FOR PERMIT TO REGULATE 
FLOW FROM KOOTENAI LAKE, WITH SPECIAL REFERENCE 
TO THE EFFECTS IN IDAHO 


PREPARED BY U. 8. GEOLOGICAL SuRvEY, 1929 


To the Honorable, the International Joint Commission, Washington, D.C. and 
. Ottawa, Canada. 


The United States Geological Survey respectfully presents the following in- 
formation and discussion relative to the application of the West Kootenay Power 
and Light Company, Limited, for approval of the construction of a storage dam 
and compensating works in the Kootenai river at or near Granite, B.C., and of 
the plans therefor. 


SUMMARY 


The West Kootenay Power and Light Company, a Canadian corporation, 
has made application to the International Joint Commission under the provisions 
of the treaty between the United States and Great Britain, signed January 11, 
1909, for approval of the construction of a dam on the Kootenai river in British 
Columbia, the effect of which is to raise the natural level of waters on the United 
States side of the boundary in the State of Idaho. Such effect will be injurious — 
to a large area of flat, overflow lands adjoining the river in the State of Idaho, 
because it will raise the water table under these lands in such manner as to in- _ 
crease the difficulty of draining them so as to fit them for agricultural pro- 
duction. It is believed that this damage can be overcome by increasing the 
pumping and drainage facilities. ; 

The purpose of the dam is to create storage on Kootenai Lake which will 
be of great benefit to the generation of hydroelectric power and considered as a 
whole the project is regarded as having much merit. The value of benefits will — 
apparently surpass any injurious features. Any damage to Idaho interests is 
apparently of such a nature that it can be compensated without reducing agri-— 
cultural or taxable wealth to an appreciable degree in the State of Idaho. 


Si Natl 


basin it is generally within the limi 
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There are important reasons why it would be desirable to defer action on the 
application until the effect can be more adequately determined and considered by 
Idaho residents whose interests are involved. However if the Commission does 
not wish to defer action but wishes to give its approval it is recommended that 
such approval be given subject to certain conditions, designed to assure a proper 
protection to Idaho citizens who may be damaged or whose property may be 
taken, and to provide for construction and operation of the dam under the 
supervision of the International Joint Commission for the purpose of affording 
assurance to Idaho interests that the dam will be operated in accordance with the 
Moores of the application and so as not to increase damage from spring flood 
waters. 


INTRODUCTION 


This statement is intended to give to the International Joint Commission a 
brief general description of conditions in the Kootenai river drainage basin and 
in Kootenai Lake and Kootenai Flats in the vicinity of Bonners Ferry, Idaho, 
especially as they relate to the consideration by the Commission of the appli- 
cation of the West Kootenay Power and Light Company for permission to per- 
form certain construction work in the Kootenai river below Nelson, B.C., in- 
cluding the erection of a storage dam. The statement is also intended to present 
certain suggestions pertaining to the Commission’s action on this application. 

The Geololgical Survey presents this statement from a background of 
knowledge gained through a somewhat intensive investigation in the United 
States of certain phases of the problems affecting the Kootenai river extending 
over a period of a year and a half. This investigation is one of the important 
items of a general study, undertaken by the Geological Survey at the request 
of the State Department, of streams along the international boundary between 
the United States and Canada from the Lake of the Woods westward, with 
respect to international questions now pending or imminent. 


GENERAL DESCRIPTION OF KOOTENAI RIVER DRAINAGE AREA 


The drainage area of the Kootenai river includes one of the very mountain- 
ous regions of North America. For 175 miles its watershed line follows the 
Continental Divide as interposed by the Canadian Rockies. It embraces a 
considerable portion of the western slope of this notable mountain system and 


the southern part of the Selkirk mountains. The altitudes of these mountains 


exceed 10,000 feet at many points and a large area is above 5,000 feet. The 


length of the Kootenai river in the general direction of its course is about 400 


miles. It rises in British Columbia, flows southward for about 150 miles to 
the Montana line, flows for the next 150 miles or thereabout through north- 
western Montana and northeastern Idaho, makes a long bend back to the 
north re-enters British Columbia, and in a distance of a little less than 100 
miles joins the Columbia 30 miles north of the international boundary. The 
area of the Kootenai river basin is 19,450 square miles, of which three-fourths 
is in Canada and one-fourth in the United States. A map of the basin and 
related features is shown in Figure 1. (Filed in the offices of the Commission. ) 

The basin of the Kootenai river lies 400 miles inland from the Pacific 
ocean, beyond high mountain ranges. Although the climate of the basin has 
continental characteristics its relative mildness as compared with that of similar 
latitudes farther east indicates that the Pacifie ocean is influential in some 
measure thus far inland. Climatic conditions vary considerably within the 
basin because of the modifying effect of the high mountains. The mean annual 


j tenai Valley is about 44° and in other places in the 
Rea aed arettoiehin made of 40° and 46°. Winter temperatures 


rather frequently fall below zero and summer temperatures sometimes reach 
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100°. The average length of the period between killing frosts is about four 
and one-half months, but in many places it is shorter in varying degrees. ‘These 
statements as to temperature apply generally to observations made at valley 
stations. In the mountains, conditions are undoubtedly more rigorous. The 
annual precipitation ranges from less than 17 inches at certain places in the 
valley to probably more than 70 inches at the higher altitudes. Apparently 
somewhat more than half the precipitation occurs in the six months from 
October to March and, especially in the mountains, is very largely in the form 
of snow, which tends to accumulate throughout the winter until warm spring 
days arrive to melt it. 

Unlike many streams elsewhere in the country, the flow of Kootenai river 
follows a pronounced annual cycle of flow marked by considerable regularity. 
The highest waters of the year are caused by the melting of the accumulated 
snow in the high mountains. Usually the river becomes very low during the 
winter, but as spring approaches the accessions from the thawing snow cause 
it to rise more or less gradually, beginning in April, until the maximum flow is 
reached, generally in late May or June, the exact time depending upon the 
cumulative influence of weather conditions. Thereafter the general trend of 
the flow is to become steadily less until the end of the summer, when low-water 
conditions are again reached, to continue with relatively minor fluctuations 
until the following spring. 

The Kootenai river is the third largest tributary of the Columbia river. 
It discharges three times the flow of the Mississippi river at St. Paul, or of the 
Potomac river at Great Falls and five times the flow of the Merrimack river 
at Lawrence, Mass. 

The basin includes valuable mineral and timber resources, and there is 
notable agricultural development in the alluvial bottoms of the narrow valleys 
and along their margins. The region is served by transcontinental railroad 
systems and a number of busy towns have grown up, notably Nelson, Creston 
and Cranbrook in British Columbia; Bonners Ferry in Idaho and Libby and 
Rexford in Montana. 


KOOTENAI LAKE AND RELATED FEATURES 


About 18 miles north of the point where the Kootenai river returns to 
Canada (28 miles by river) it enters Kootenai lake, a body of water about 
65 miles long, 2 to 5 miles wide, covering an area estimated roughly at 189 
square miles. Through this stretch in Canada and extending upstream to the 
vicinity of Bonners Ferry, Idaho, an additional distance of about 50 miles by 
river, the channel traverses an area which it seems likely was largely occupied 
by the lake in former ages but which has been gradually filled in by alluvial 
material brought down by the river and deposited in the manner that deltas 
are formed. A short distance above Bonners Ferry the valley is much narrower 
and the gradient of the stream is much steeper. 

The alluvial deposits have formed a typical flood plain. As the material 
has been laid down by floods, it is self-evident that the lands so formed must 
lie below the heights attained by floods in the valley. As a matter of fact, in 
a state of nature these valley lands are subject to overflow annually to a 
greater or less degree. In a great flood all the lowlands would be covered 
resulting essentially in a greatly enlarged Kootenai lake extending upstream 
to Bonners Ferry. As the waters fell the lands would gradually become exposed 
until, when the river reached a low stage, an area of more than 35,000 acres 
would be uncovered on the United. States side of the boundary through which 
the low water channel would wind in a very tortuous course. Under these 
conditions a large part of this area would be but very little above the level 
of the water in the river. The relative altitude and area of these lands as 


a a 
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obtained from detailed topographic surveys recently made by the Geological 


_ Survey, are shown graphically in figure 2. (Filed in the offices of the Commis- 


sion.) T he magnitude of the comparable valley area on the Canadian side is 
not authoritatively known. Because of their flatness the valley lands described 
are commonly known as the Kootenai Flats or Kootenai Bottoms. 

Like most alluvial lands so formed the Kootenai Flats are very fertile. 
Bountiful crops of hay grow on those portions from which the flood waters 
recede early enough to permit. If the flood waters can be held back from 
the lands the productive area may be materially increased, and under the culti- 
vation thus made practicable, more profitable varieties of crops may be raised. 
Consequently, numerous drainage districts have been formed in Idaho within 
the last few years to construct systems of dikes, each of which is designed to 
hold out the flood waters from a body of land adjoining the low-water channel 
of the river, suited to such reclamation as a unit. The total area included in 
such districts at the present time is approximately 22,000 acres. As the river 
water tends to seep into the diked areas when the stage of the river is high 
relatively to the land area, each district must be equipped with a system of 
drainage ditches and a pumping plant to collect and remove to the river such 
Seepage waters and also any natural drainage waters that collect within the 
diked areas. As the stage of the river falls a condition is reached where seepage 
no longer occurs and finally the level of the river becomes so low that the lands 
are drained into it without pumping. Of course the pumping plants need not 
be operated when there is no superfluous water to dispose of. 

The appendix contains a more detailed description of the drainage district 
enterprises and other information pertinent to consideration of the application 
of the West Kootenay Power and Light Company. These district enterprises 
represent an aggregate investment for construction of $1,200,000, but they have 
directly or indirectly created wealth that is appraised at a much greater amount. 

A considerable additional area can undoubtedly be reclaimed by the con- 
struction of dikes. There are also probably areas, of relatively small magni- 
tude in the aggregate, which because of unfavorable location or form cannot 
practically be protected from floods. In general such lands have a value for 
agriculture appreciably lower than that of lands that have been. or can be 
reclaimed. | 

Kootenai lake discharges through a long channel known as the West arm, 
which extends westward about 20 miles from approximately the middle of the 


lake. In some places the channel of the West arm is narrow, but over most of 


its length it is as much like a lake as a river, and ordinarily there is extremely 


little fall or slope within it. At the west end of the arm, near Grohman creek, 


about two miles below Nelson, B.C., the water course becomes a typical river 
with alternating falls, rapids and pools. In the distance of about 20 miles 
from Grohman creek to its junction with the Columbia river, the Kootenai river 
falls somewhat more than 300 feet. The great fall, the large flow of the river, 
the natural regulating effect of Kootenai lake on the inflowing waters, and the 
favorable sites for the construction of dams and power houses have made this 
stretch of the stream an extraordinarily favorable source of power. About 
250 feet of this fall is susceptible of development by power plants, and the 
greater portion of it has already been developed by the West Kootenay Power 


i and Light Company, which has three large power plants within this 20-mile 


stretch. 


APPLICATION OF WEST KOOTENAY POWER AND LIGHT COMPANY 


The application of the West Kootenay Power and Light Company contem- 
plates the construction of a dam in the Kootenai river two miles below the 


‘termination of the West arm. ‘There are filed as a part of the application 


certain location maps and detail plans of the proposed dam. Reference is made 
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in the application to a proposal for the construction of certain compensatory 
works in the river immediately below and above the dam site and in the 
vicinity of Grohman creek directly below the termination of the West arm. 
The application does not present complete information regarding the compen- 
satory works and therefore their character and effect cannot be adequately 
determined therefrom. It is understood that engineers of the company have 
made available more of the details pertaining to this feature than are shown 
in the application and maps but it has been impracticable to make a thorough 
check of the prospective effects prior to the hearing of November 6. 

The dam as proposed extends across the river in two sections divided by 
an island which partially overflows at high stages. The section of dam in the 
right channel is located about 500 feet above the Canadian Pacific railroad 
bridge and will contain nine outlet gates, each 50 feet in width and 20 feet 
high with maximum clear openings of 30 feet. The dam will contain two 
spillway sections, one section 270 feet in length situated adjacent to the outlet 
cates and sharply curved in plan, the end adjoining the gate section being 
normal to the flow of the river and the other nearly parallel with it and con- 
nected at the upper end to the island, and a second section having a crest 
length of 280 feet and situated obliquely across the high-water channel on the 
left side at a point below the railroad bridge. 

The present purpose of the construction of the dam is not to create a head 
for the development of power at a power plant immediately below but to 
increase further the regulative function of Kootenai lake by storing water in 
the lake, to be released during the part of the year when the natural flow 


becomes low. It seems probable, however, that at some future time the power — ’ 


company may wish to utilize this dam so far as possible for the creation of 
head to operate a power plant. The Geological Survey assumes that in so far 
as such operation by the company might involve any modification of the present 
plans for the manipulation of storage different from that proposed in the appli- 
cation, further application to the Commission for supplemental authorization 
would be necessary. 

The application indicates that the company proposes that all stored waters 
held back by its dam shall surely have been released down to average low-water 
mark at the time the spring rise commences. Furthermore, it appears that it 
is the purpose of the company, by the removal of the obstructions from the 
river contemplated in the compensatory works, to offset the obstructing effects 
of the dam and appurtenant structures to such an extent that with all the regu- 
lating devices of its dam opened up, the net obstruction to flood flows during 
the rising water of spring would not be increased. It is proposed to operate 
the dam in such manner that no obstruction to the outflow from the lake will 
be imposed until the stage of the lake has fallen to approximately 4-5 feet 
above the average low-water mark; this 4-5-foot stage ordinarily occurs some- 
time in August. “Average low-water mark” is defined as the stage correspond- 
ing to zero mark of the official gauge at Nelson. The water will then be permit- 
ted to rise until a stage is reached 6 feet above average low water. The water 
level will be held at this point until the natural discharge falls to such an 


amount that it must be supplemented by stored water to maintain the 10,400 


cubic feet per second which the company desires to maintain as the lower limit 
of regulated flow. In years when the supply is more plentiful than usual all 
the stored water might not be utilized but the application emphasizes the pur- 
pose of the company that all stored water shall be released to the average low- 
water mark when the spring rise commences. 

The discharges to be passed by the proposed dam vary from about 4,800 
cubic feet, per second at extreme low water to about 150,000 cubic feet per 
second at. maximum flood stages. During low stages the fall through the West 
arm is almost inappreciable but at high stages it becomes considerable. Data — 


SAE Poe Re 
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supplemental to that contained in the application which have been furnished 
informally by the power company have been of material assistance in studying 
the operation of the proposed dam. It is understood that the admitted obstruc- 
tive effect on the stage of water immediately above the dam caused by the 
construction of the dam will range from a maximum increase of 4 feet in stages 
at the extreme low flow of about 4,800 cubic feet per second to zero at a dis- 
charge of 27,000 cubic feet per second. It is understood also that the com- 
pany’s computations show a reduction of stages at the dam for discharges 
above 27,000 cubic feet per second. 


From the study of available data the Geological Survey accepts that the 
proposed dam with all gates open will have an obstructive effect on stages 
above the dam only for discharges below 27,000 cubic feet per second or there- 
about and will create no appreciable back water on the lake for any discharge. 

It seems possible that there may be conflict in the spring between the 
primary purpose of maintaining an outflow of 10,400 cubic feet per second as 
closely as possible up to the time that the spring rise commences, and the 
agreement contained in the application to empty the reservoir to the average 
low-water mark at Nelson. According to data supplied by the Dominion Water 


Power and Reclamation Service a discharge of 10,400 cubic feet per second at 


Nelson corresponds to a stage of 1-5 feet above average low-water mark. The 
emptying of the lake from a level corresponding to this stage to that corre- 
sponding to average low-water mark at Nelson, may, it appears to the Geo- 
logical Survey on the basis of information at hand, require a considerable 
period of time during which the power company will apparently be unable to 
obtain the 10,400 cubic feet per second that it desires. The removal of channel 
obstructions at Grohman creek may modify this condition, but the extent of 
such modification is not shown by available information. Although the Geo- 
logical Survey assumes that the company would faithfully manipulate the 
storage in, accordance with the proposed plan, this feature 1s so important to 
the maintenance of peace of mind and confidence among Idaho interests, that 
it is believed that international supervision and control should be exercised 
over storage regulation in order to afford the fullest possible assurance on this 
point. 

The gates are very large and it is conceivable that there might be some 
mechanical defect which would interfere with opening them in the spring. It 


_ is believed, however, that under a proper supervision and control by the Com- 


mission there may be assurance that such interference would not be permitted 
to become injurious to Idaho interests. 


ECONOMIC FACTORS RELATED TO APPLICATION 


An intelligent conception of the factors related to the proposal of the West 
Kootenay Power and Light Company may be gained more readily if at this 
point certain phases of the problem of the development of the resources of 
Kootenai lake and Kootenai Flats are briefly presented. Comprehensive con- 
sideration, with a view to directing the development of natural resources sO as 
to insure maximum benefit, would, it is believed, be regarded as good policy if 
such resources were located entirely in a single country, and undoubtedly it 1s 
also well justified, in large measure at. least, where two countries are affected. 
In thus broadly viewing the resources involved in the waters of Kootenai lake 
and their adaption to man’s needs two aspects appear to be outstanding. One 
aspect relates to the undesirability of accumulating excess waters in the lake 
because of their interference with the utilization of the low riparian lands, of 


_ which the largest body is the Kootenai Flats. The second aspect pertains to the 


value of Kootenai lake as a possible storage reservoir for increasing the low 
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water flow below its outlet, thus making possible the production of more power 
at a time when magnitude of production is a critical factor in determining the 
success of power projects. 

Two proposals have been made for minimizing the difficulties caused by 
floods on Kootenai lake and the adjoining overflowed lands. One proposal sug- 
eests the diversion of the upper Kootenai river into the head of the Columbia 
river at a favorable location in the vicinity of Canal Flats, in British Columbia. 
(See figure 1, filed in the offices of the Commission, for geographical relation of 
features referred to.) It is understood that this plan has been studied only 
superficially, but it seems particularly impracticable because the diversion would 
be made so near the source of the Kootenai river as to intercept only a relatively 
small part of its flood flow, because the cost of an adequate diversion canal 
would probably be prohibitive and because apparently it would merely trans- 
fer the flood burden from the Kootenai to the Upper Columbia, with consequent 
increased damage to railroad, highway and other types of development now 
existing along Columbia Valley. 

The other proposal contemplates enlargement of the West arm outlet to 
permit a more rapid discharge from the lake of inflowing flood waters, thereby 
requiring less capacity in the lake for the accumulation of excess waters and so 
tending to hold the stage of the lake at lower levels. This plan would benefit 
the overflow lands in Idaho, because lowering the flood heights of Kootenai 
lake would lower correspondingly the flood heights of the river through the 
Kootenay Flats It is understood that investigations of this project have been 
made, but so far as known the results are not fully satisfactory in showing that 
it would be justified. The enlargement of the West arm sufficiently to accom- 
plish material improvement would apparently require so much excavation in 
narrow places as to involve heavy expense. 

If Kootenai lake were utilized as a storage reservoir, the stored waters 
might be used for increasing the power supply not only in the Kootenai river 
between the lake and the Columbia river but also at some later time on the 
Columbia river below the mouth of the Kootenai. This feature may be indicated 
somewhat more concretely by the bare statement that utilization of the storage 
capacity contemplated in the pending application of the West Kootenay Power 
and Light Company—that is, a 6-foot depth over the lake at low water stage— 
will be sufficient to increase the dependable power supply in the 20-mile stretch 
of river below Nelson by probably more than 100,000,000 kilowatt hours annually. 
If we consider power production only and disregard other uses, the more water 
that can be stored in Kootenai lake the better. 

It is evident that the two objectives of discharging the waters from the lake 
as quickly as possible for the benefit of riparian lands and of holding the waters 
in storage for the benefit of power development are in conflict. It may be 
assumed, however, that there is some meeting ground between them where the 
maximum aggregate benefit may be derived. 

A further incidental feature of the general problem is presented in the 
condition that by diking out the flood waters from the reclaimed areas additional 
waters are sent on to the main body of the lake which thus may tend to raise 
the water levels in the lake slightly higher than they would have been in the 
natural state. Furthermore, the restriction of the flood channel by the dikes 
tends also to increase the slope required to maintain the flow through such 
restricted portion and so still further raises the water levels at upstream points. 

The somewhat intensive investigations undertaken by the Geological Survey 
on the Kootenai river in the United States have had in view the collection of 
the data necessary for solving this complex engineering and economic problem 
which has thus been rather superficially described, not only as regards the 
interests of the United States but as regards the interests of Canada. 


ee 
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EFFECT OF PROJECT ON INTERESTS IN THE UNITED STATES 


In paragraph 13 of the application it is alleged that:— 


. ff the effect of the aforesaid works on the level of the Kootenay 
river at the international boundary line and for some considerable distance 
beyond said line into the State of Idaho, will be to maintain the level of said 
river at a slightly higher stage during the low water period than it would 
naturally be in some years when the level would have otherwise receded 
to the average low water mark or below it.” 


Furthermore it is alleged that:— 


“There have been in the past, however, frequent low water periods when 
the level of the river at the said boundary line would not have been affected 
in the least by said works and the necessary storage now sought by the 
company was then provided by nature.” 


_. The applicant submits that “the proposed works will not have any 
injurious effect on any interests in the United States or any State thereof.” 


In the opinion of the Geological Survey, the application contains no infor- 
mation adequately supporting these allegations. It is true that the plan of the 
application to hold the lake at a stage of 6 feet seems relatively modest when 
considered in relation to the flood heights that have caused injury in Kootenai 
Valley—that is, stages of 16 or 18 feet or more. Nevertheless, the effect of the 
proposed modification of lake levels upon the operation and maintenance of 
drainage districts in Idaho, contrary to the allegation of the company, would 
apparently be materialy injurious. 

Drainage is usually accomplished by promoting the movement of ground 
waters to lower levels and drainage ditches are constructed to conduct the surplus 
waters from wet lands to lower outlets or to pumps. Because of the relatively 
narrow valley through which it flows the Kootenai river has in the past served 
very effectively through the long low-water season, in draining the flat marshy 
lands above Kootenai lake. The injury under the proposed modification would 
arise from the fact that in the last of the summer, when the river would naturally 
continue falling more or less uniformly until diked lands could be drained into it 
without pumping, the water level instead would be maintained at the 6 foot 
stage, actually covering some of the drainage outlets and generally making the 
drainage of the reclaimed lands into the river more difficult and expensive. This 
condition would continue in a greater or less degree through the late summer, 
the autumn and the first part of the winter, the extent of drawdown of the stored 
water depending on whether the natural supply was scanty or plentiful. 

The discharge of the river does not always continue falling uniformly but is 
sometimes increased by autumn storms. (In illustration, note rises culminating 
in October, both in 1926 and 1928, as shown in figure 3, filed in the offices of the 
Commission.) Such increase in discharge, however, 1s more or less temporary 
and minor in comparison with the spring rise. Under the conditions of nature 
the increases in stage caused by such storms would occur and be added to low 
stages of lake and river. It is impossible to predict such storms far in advance, 
and it may reasonably be assumed that the storm would find the reservoir level 
at or near the 6-foot stage. As the increased discharge from the storm 
approached and entered reaches of the channel partially choked by backwater 
from the storage dam, river stages would be raised to an extent which would 
affect drainage operations more detrimentally than if the normal downward trend 
of the fow had not been interrupted. Thus the so-called storage line, or height 
up to which water levels may be considered as being affected by the storage 
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operations, conforms to the higher stages of backwater reached along the river 
in its course through the Kootenai Flats under the somewhat abnormal and 
aggravated condition described above. 

If it is the inferential contention of the company that judging from the past 
there will be in the future, low-water periods when the level of the river at the 
international boundary would not be affected in the least by the operation of the 
proposed works in the storage of water in order to assure a flow of 10,400 cubic 
feet per second throughout the low-water period, the Geological Survey must 
respond that it has no information which would seem to support such contention 
but on the contrary such study as has been given the matter, indicates the con- 
tention to be incorrect. In the opinion of the Geological Survey the proposed 
works and their operation would increase the waterlogging of the diked lands 
and would place upon the owners an additional burden incident to contending 
with this condition. The burden would generally consist in the operation of the 
pumping plants through longer periods or at increased capacities and in the 
extension of the systems of interior drainage ditches. 

In figure 3 are presented graphic comparisons of water levels of Kootena: 
lake and Kootenai river at certain points through the late summer, autumn and 
winter as they occur under the regimen of nature and as they would be modified 
by the proposed storage control. The cycle of water levels through the period 
specified would vary, perhaps materially, for different years but the graphs 
shown are believed to illustrate the general situation reasonably well. It is 
regretted that similar graphs cannot be presented in this statement to indicate 
the situation throughout the affected Idaho area, but the basic data have become 
available too late to make this possible. 

The upper of the two diagrams applies the comparison to the period from 
July, 1926, to April, 1927, as to the modification of water levels on Kootenai 
lake and on Kootenai river at Port Hill (the international boundary). Under 
the plan of regulation proposed in the application, control of water levels would 
have commenced on July 27 and the stage of the lake would have been grad- 
ually raised to reach the 6 foot stage on August 10. This stage would have 
been maintained until nearly the middle of December, after which use of storage 
would gradually reduce the level until in April, the stage would correspond to 
that which would have occurred naturally. The regulated water level at Port 
Hill fluctuates more widely than that of the lake, because Port Hill is situated 
on the river and the river is a more sensitive recorder than the lake of modifica- 
tions of stage caused by increased discharge from storms, and also because the 
regulation devices at the control dam would presumably be employed to reduce 
the fluctuation from such causes as much as possible, if the storm came with the 
lake at 6 foot stages. 

The lower diagram applies the comparison to the period from August, 1928, 
to March, 1929, as to the modification of levels on the lake and on the river at 
Deep Creek, about four miles below Bonners Ferry. 

Drainage District No. 8 is the closest to Port Hill of the completed Idaho 
drainage districts. It is therefore significant to consider that in relation to the 
modified water levels at Port Hill, the altitude of the lowest ground of this 
district is about 1750-6 feet and that of the bottom of the 48 inch drain outlet 
pipe is about 1744-82 feet. These data are noted at the right of the diagram. 
Under the conditions of 1926 the regulated water level would have been from 
15 to 4 feet above the bottom of this outlet pipe for four months, and within 
2 to 4 feet of the ground surface for about half that period. The riddance of 
seepage and surplus storm water from these lands would unquestionably be 
more difficult under the modified condition than under the natural condition. 

Drainage District No. 1 is located near Deep creek and at the right of 
the lower diagram are shown certain elevation data in regard to it. Study of 
these data shows that under the proposed regulation of water levels, 1,460 acres 
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would have been below the water level of the peak stage of October 12, 1928, 


whereas, under natural conditions, this peak did not reach the level of the 
lowest ground in the district. The regulated water level would be 15 to 6 feet 
above the bottom of the drain outlet pipe for three months and would range 
within above the elevation of the lowest ground or within one foot of it for 
almost three months. Under the natural conditions the water level was above 
the lowest ground at no time during the period considered and most of the time 
it was three feet or more below it. It is believed that this example shows that 
adequate drainage of District No. 1, will be materially more difficult and 
Bearer’ under the proposed regulated condition than for the unregulated 
ition. 


The area of overflow lands in the United States may be classified as 
follows: — 


Acres 

Area in constructed drainage districts (Assessed 21,383 acres)..... .. 22,334 
Approximate area in proposed drainage districts and susceptible of 

PeChamaulonony oe sive ates LY ch. SOO Re ae 13,000 

Approximate area not feasibly susceptible of reclamation.. .. .. .. 4,866 
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Of the area susceptible of reclamation, it is understood that about 7,580 
acres will be reclaimed in the near future. 

Information is being obtained to show definitely the natural condition of 
water levels at each of the several drainage districts and the condition as it 
would be under artificial control such as is proposed. It will also be necessary 
to consider data concerning operation of the pumping plants established by the 
several districts as they pertain to costs, adequacy of capacity, etc., under the 
two conditions mentioned, although it is expected that the data obtainable will 
be incomplete and unsatisfactory, owing primarily to the short time that most 
of the pumping plants have been in operation and the consequent inadequacy 
of the experience both in extent of time covered and in variety of conditions 
met. Considerable time will be required to digest the available information to 
arrive at an appraisal of the damage that would be caused to the drainage 
districts by the operations contemplated by the company’s application. An 
appendix to this statement is being prepared for presentation at the hearing on 
November 6, in which it is hoped to cover more adequately the details of effects 


on the various drainage districts although it is feared that this will be far less 


complete than would be desirable. . 
Any determination of damages to lands in proposed drainage projects should 


be based so far as possible on consideration of the essential characteristics of 
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Pe to place certain definite limit 


such lands but it will undoubtedly be necessary to supplement this information 
to a material degree by that gained from studying actual operations in existing 
districts. 

In determining damages for the remainder of the lands in the United States 
that would be affected by the proposed storage operations, It would be necessary 
to give weight to numerous conditions which probably vary widely in individual 
tracts and so make generalization impracticable at this time. 

It has been shown that water levels of the Kootenai River are a very 
important factor in determining the degree of success attained in the utilization 
of extensive areas of alluvial lands in the United States. The applicant proposes 
s on its operation of the dam and on the conse- 
quent control of lake levels. Any appraisal of damage due to the operation of 
the dam would of course be based on the assumption that those limits will be 
strictly adhered to. It must be recognized, however, that there is at least the 
physical possibility that those limits might be exceeded, and that the dam might 
be so operated as to cause very serious damage to riparian lands and property 
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in excess of the damage incident to the operation specifically proposed. For 
example, to suggest a mere possibility, at the beginning of the high water season 
the flood gates of the dam might be left in place either wholly or in part, to 
obstruct the discharge from the lake and cause the lake levels to rise materially 
higher than with the flood gates removed. Similarly, the stored water might 
not be all released by the time the spring rise began, thereby making unavail- 
able a certain capacity of the lake for storing spring flood waters and so tending 
to increase ultimate flood heights. 

Property holders and residents of the United States affected have therefore 
good reason to require that if the proposed dam is constructed and operated, 
there shall exist no possibility that it will be operated otherwise than as con- 
templated in the application. It is believed that an effective means for affording 
assurance to citizens of the United States in this regard would be to provide 
for direet supervision and control of the operation of the dam by an inter- 
national board, agreed upon by the two countries. 

The construction contemplated in the application involves not only the 
placing of a control dam and appurtenant equipment in the channel of the river 
but also incident thereto the construction of coffer dams and possibly other 
temporary obstructions in the outlet channel. Evidently the effect of this work, 
considered apart from that of the proposed compensatory work, might be to 
retard to some extent the outflow from the lake through the West Arm, and, 
therefore, to increase the water levels of the lake. If the company completes — 
such compensatory work in widening the river and removing obstructions at 
critical places prior to beginning construction of the dam, it would offset 
partially and perhaps wholly such retardation of flow. However, if the con- 
struction of the dam proceeds ahead of the compensatory work there will be — 
created a possible danger to Idaho interests incident to increased lake levels. _ 
Idaho interests are warranted in requiring that a program of construction shall 
be followed which shall avoid this danger. In the short time available for — 
studying this project the Geological Survey has been unable to obtain sufficient 
knowledge of the details to suggest a program to accomplish this purpose. It — 
is believed that the most practicable solution would be for the company to ; 
prepare a program of construction consistent with this purpose and conforming 
to the information available to the company as to other conditions related to 
the construction and its effects, such program to be approved by the Commis- 
oe before adoption by the company and to be followed by the company there- 
after. 

In paragraph 7 of its application the applicant alleges that the diking 
operations in the United States have confined the Kootenai river to its normal 
low water channel, thus depriving the river in part of the reservoir afforded 
by the former extensive overflow, with the result that in the low-water period 
the average flow of the river has been reduced and in the high-water period the 
average flow has been increased, and furthermore that the company has thereby 
been deprived of the former average minimum flow of the river and that the 
amount of power which the company is able to develop in the low water periods 
has been reduced. The application contains no data in support of this allega- 
tion. The data at hand indicate that at times of low water the typical condition 
of undiked lands in the United States is a state of saturation and waterlogging, 
rather than of being covered by water. Therefore, it is believed that diking 
operations could have caused extremely little if any loss in storage capacity 
that would have been effective in maintaining the low flow of the river. How- 
ever, to the extent that the lands now diked are so low as to have been formerly 
subject to overflow at times of low water, as apparently inferred by the — 
applicant, the problem prospectively confronting the districts of holding out . 
the seepage water when the water level is held 6 feet above average low water — 
at Nelson would be even more serious than preliminary examination of the — 
data seems to show. ; i 
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- study the behaviour of Kootenai river as it 
be modified by the proposed dam, in relation 
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In paragraphs 11 and 13 of the application it is alleged that the compen- 
satory work proposed to be done by the company in the vicinity of Grohman 


Creek will permit the discharge out of the lake of a larger quantity of water 


than under the present natural conditions and will therefore tend to lower the 
high-water level at all stages above the proposed storage line. The applica- 
tion contains no data in support of this allegation. The Geological Survey 
is disposed to assume tentatively that the proposed dam and adequate com- 
pensatory works in the improvement of the channel near Grohman creek, 
operated within the limits stated in the application, will not raise water levels 
above the proposed storage line (page 19) higher than they would be under 
natural conditions. On the basis of present knowledge it cannot admit, as 
alleged in paragraph 13, that any benefit will result to any interest in the 
United States by reason of decrease of high water levels caused by the pro- 
posed works, but it is unable to feel that this allegation is material. If the 
allegation is material the Geological Survey would desire evidence to demon- 
strate that fact to its satisfaction. 


ACTION UPON APPLICATION 


The creation of the proposed storage capacity in Kootenai lake will pro- 
vide Canadian interests with a very valuable source of wealth. The project 
may at some time later be of some incidental benefit to power developments 
on the Columbia river in the United States, but this contingency is too remote 
to warrant consideration in this connection. It is assumed that if the appli- 
cation were approved and the project constructed adequate compensation would 
be made for any lands taken for reservoir use. It is anticipated, however, 
that such use in the United States would be confined only to very small areas 
not suited to reclamation by diking, and therefore that such use would in- 
volve no appreciable loss of agricultural resources. The project contemplated 
will cause damage to the drainage enterprises in the United States which 
embrace most of the good agricultural lands, primarily by increasing oper- 
ating costs and necessitating supplemental interior drainage. However, if the 
power company were to assume this burden of increased costs of operation 
and supplying supplemental drainage by paying adequate damages, there 
would be essentially no destruction of agricultural resources or taxable prop- 


erty in the United States. The Geological Survey is of the opinion that the 


company’s storage project is in accord with a comprehensive plan designed 
to aatite the maximum benefit from the waters of Kootenai lake and related 


resources. . 

Although the Geological Survey is reasonably confident as to the merit 
of the project from the broad view point of obtaining the highest utilization 
of the resources and that any damages to Idaho interests will not be so great 
as to constitute a material deterrent to the consummation of the project, it 
appreciates that there are numerous citizens of the United States who would be 
affected by the project, who have insufficient basis for similar confidence and 
naturally therefore will oppose the approval of the application. It is believed 
that the digesting of the ‘nformation already collected would exe) far in show- 
ing the facts to such persons so that they could form intelligent opinions a 
themselves of the effect of the project on their. interests. The analysis anc 
of such information had been considered by the Geological Sur- 
e program in preparing for consideration 
ower company. It was proposed to 
actually occurred and as it would 
to the effect upon the various 
Data for such a study, including data 


dissemination 
vey as a very important item of th 
of the anticipated application of the p 


drainage districts or other interests. 
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collected by the Dominion Water Power and Reclamation Service on the 
‘Canadian side of the boundary has only become available during the past few 
days, indeed some important data are even yet not in shape for use. It has 
been utterly impracticable therefore to analyze these data in the manner con- 
templated, prior to this hearing; in fact it 1s estimated that an orderly and 
thorough analysis would require several weeks. The Commission will un- 
doubtedly appreciate that there would be much merit in a contention on the 
part of the individuals intimately affected by the project that they should 
have this information before the application is acted upon. ‘There would also 
be much merit in a contention on the part of the United States interests that 
any damages should be determined and compensated before the company is 
allowed to proceed with construction, because, otherwise there is introduced 
very disturbing uncertainty as to the promptness and adequacy of adjust- 
ment. 

However if the Commission is not favorably impressed by these reasons 
for postponing action on the application, it is recommended that the apphl- 
cation, if approved, should be subject to the provision of (1) assurance of 
adequate remedy for any damages to citizens of the United States because 
of the effect of the proposed works and their operation on valley lands, now 
diked or proposed for diking in future, and because of the flooding of lands 
for the creation of power values; (2) a program of construction adopted by 
the company, subject to approval by the Commission, which shall provide 
for completion of compensatory work in the removal of obstructions from the 
channel of Kootenai river, before any obstructions such as coffer dams or any 
other temporary or permanent structures are placed in said channel, which 
can conceivably cause back-water damage to property in Idaho above the pro- 
posed storage line, said compensatory work to be adequate in the opinion of 
the Commission to offset such possible damaging effect, and supervision of 
said construction by the Commission sufficient to afford assurance to resi- 
dents of Idaho that this condition is being complied with; and (3) interna- 
tional supervision and control of the operation of the storage dam to deter- 
mine that it is operated properly and to afford assurance to citizens of the 
United States that it is being so operated. 


The determination of damages is a complex question, and considerable 


time will be required to handle it satisfactorily. It is to be emphasized that 
it would be preferable, so far as United States interests are concerned, if 
approval of the application could be deferred until after this question is 
settled. Any conclusion relative to what may constitute suitable and adequate 
provision for the protection and indemnity against injury of the interests 
on the United States side of the boundary should be made in the light of the 
attitude of the citizens and residents of the United States who are vitally 
concerned, as presented at the hearing at Bonners Ferry on November 6. 

The matter of the adoption of an acceptable program of construction is 
very important. It can probably be handled most effectively by an inter- 
national board of engineers acting as an agency of the Commission to insure 
compliance and reporting to the Commission on essential features. 

International supervision and control also can probably be best handled 
by an international board of engineers with authority and power to determine 
whether the company is operating in accordance with its agreement and also 
to require the company to do whatever such board deems necessary relative 


to the operation of the dam and manipulation of storage in order to insure 
compliance with the agreement. 
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“APPENDIX TO STATEMENT OF UNITED STATES GEOLOGICAL SUR-. 

VBY TO INTERNATIONAL JOINT COMMISSION RELATIVE 

TO THE APPLICATION OF THE WEST KOOTENAY POWER 

AND LIGHT CO., LTD., FOR THE APPROVAL OF THE CON- 

STRUCTION OF A STORAGE DAM AND COMPENSATING 

WORKS IN THE KOOTENAI RIVER AT OR NEAR GRANITE, 
~B.C., AND OF THE PLANS THEREFOR. 


INTRODUCTION 


This appendix presents certain information and notes concerning the 
drainage districts in Kootenai Flats in Idaho and the effect of the storage 
project of the West Kootenay Power and Light Co. upon them, which. it 
-was impracticable to include in the original statement of the Geological Survey 
to the International Joint Commission. This compilation contains the data 
which it has been possible to obtain within the limited time available and it 
is hoped that it may aid in giving a more comprehensive view of the situation 
affecting the lands involved. It is to be emphasized that these data fall far 
short of showing the information that is essential to a full appraisal of the effec 
of the storage project upon the lands. | 


GENERAL STATEMENT 


During the past ten years the reclamation of Kootenai valley in Idaho, 
by land draining and diking, has been proceeding rapidly, somewhat in con- 
trast to reclamation by irrigation in other sections of the state which has 
progressed relatively slowly. A general map of the valley, Figure 4 (filed in 
the offices of the Commission), shows the location of the drainage districts with 
respect to Kootenai river and the international boundary. Districts num- 
bered 10, 11, and 12, are as yet unconstructed although it 1s understood pre- 
liminary organization of these districts has been completed and that construc- 
tion of No. 10 will be started soon. 
These reclamation enterprises are in small units. While some advantages 
would doubtless have resulted if larger units had been adopted, it is also true 
‘that the small unit system has made it possible to provide effective colonization 
of each project and has resulted in actual farm operations by large scale methods 
following closely after construction. The natural richness of the soil and the 
favorable topography of the raw lands have hastened the period of profitable 
“returns on these comparatively new projects. 
) Table 1 shows the progress of reclamation, the areas involved, the costs 
of construction, and the appraised values of the constructed drainage districts. 
A study of this sheet is interesting and discloses that reclamation experience 
“in the Kootenai Flats is of comparatively short duration, that the average 
area of the constructed districts is somewhat less than 2,500 acres, that costs 
of construction have been moderate, averaging somewhat less than $60 per acre, 
and’ that the appraised valuations for bonding purposes have varied from $100 
to $150 per acre. (See Table on p. 293.) f 
| The gross return per acre, representing the 1929 crop, has been estimated 
at $50 for the entire area of nearly 22,000 acres within the nine constructed 
districts. The progress evidenced by these apparently profitable yields Seep ie 
favorably with the returns from irrigation projects older in experience. e 
‘costs of construction are considerably lower than the costs estimated for the 
seconstruction of many proposed or recently constructed irrigation projects in 
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similar climates. The present land values in Kootenai valley as appraised for 
bonding purposes are doubtless conservative in spite of the possibility of 
overflow during years of extreme floods, and these values are claimed to be 
considerably less than current market prices in the valley. 

Of the remaining 18,000 acres of undeveloped land above the international 
boundary, about 13,000 acres are probably as susceptible of profitable reclama- — 
tion as the average of the developed areas. More than half of these better 
lands are included in organized districts prepared to proceed with construction 
in the near future. On basis of the rate of development of existing projects it — 
seems reasonable to assume that most of the remaining lands will be diked 
within a few years leaving the least desirable lands in their natural state until — 
the last. 

With so small an area remaining for future development, the efforts of the 
farmers of Kootenai valley have turned toward more intensive farming. Here- 
tofore, wheat and hay in general have been the staple crops but now attention — 
is turned to the possibilities of growing potatoes, asparagus, sugar beets, lettuce, © 
peas, and other garden products. The naturally rich soil, the favorable 
climatic condition and ready marketing facilities combine to encourage this — 
ereater ‘diversification of crops. Some experimental work has already been — 
done with a view to proving which varieties of crops are best adapted to the © 
local conditions. It is expected that successful growth of crops other than ~ 
wheat and hay will require deeper drainage of the soil than is effected by the © 
present drainage works. Some of the districts may seek lower outlets and 
larger pumps to effect a general lowering of the water table both during the — 
flood season and the long low-water season when gravity drainage is possible. . 
It is not unreasonable to assume that diversification of crops in bringing 
ereater cash returns may increase values represented in reclaimed lands to a 
point where the costs of increased flood protection and better drainage will be 
justified. 4 


The program for the development of the agricultural resources of Kootenai 
valley in Idaho has progressed so far with considerable success. While infor- } 
mation concerning the remaining undeveloped sections of the valley is perhaps . 
more or less speculative, there appears to be no reason to believe that reclama- 
tion of most of the new lands as contemplated will not be followed with about 
the same degree of success as experienced by the constructed projects. 


Profiles of the water surface of Kootenai river for several days have 
been developed from Boom Camp, Idaho, to Granite, B-C., and are shown 
in figure 5. (Filed in the offices of the Commission.) The dates selected — 
are those when the water levels in Kootenai lake correspond more or 
less closely to the maximum levels of the proposed plan of operation 
outlined in the application. Profiles as shown illustrate average low-water 
conditions and actual slopes observed at times when the Nelson gauge recorded 
4-5 feet and 6-0 feet, respectively. Several different conditions are indicated, 
at or approximating the latter stage. The river slopes through the Kootenai 
flats are affected noticeably by the quantity of water passing down the river 
in relation to the stage of Kootenai lake. The profiles depict natural condi- 
tions actually observed while figure 3 represents seasonal determinations in 
which the regulated cycle of water levels has been calculated. Attention is_ 
called to the fact that the average low-water profile shown on figure 5 is repre- 
sentative of higher lake stages than those occurring during many low-water 
seasons. Also, higher river discharges are represented in the other profiles than 
will occur except at rare intervals during the average storage season. : 


In figures 6, 7 and 8 (filed in the offices of the Commission), eight profiles 
of the ground surface across the valley have been developed from topographic 
maps at different points crossing the various drainage districts. The informa: 
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tion on water levels presented in figures 3 and 5 has been transferred to those — 
sheets in so far as is practicable in order that the relation between river levels — 
and adjacent lands may be observed. The elevations of the various drain out- — 
lets are shown both in relation to land levels and river levels and a definite — 
picture of the general situation is presented. High stages are also shown and — 
the need for higher dikes to protect against extreme floods is indicated. 

Competent engineers have stated that complete drainage in these districts 
will require that outlet structures be lowered to an elevation of about 8 feet 
below the level of the lowest land in the district and drain ditches be lowered 
accordingly where necessary and where the subsoil material will permit with- 
out causing undue seepage and boils. While it is assumed that an examination 


of the ground surface profiles shows plainly the desirability of lowering present — 
drain outlets and the possibility of so doing and retaining the gravity flow j 
- during the low-water season, it is desired to call particular attention to this 7 
even greater lowering of drainage outlets that may be required by the program — 
of deeper drainage and diversification of crops incident to the highest develop- — 
ment of the lands. A table is inserted showing the relation between elevations 4 
of drainage outlets and the lowest ground as they exist at present and as would 
be desirable for the best use of the lands. 4 
q 
TABLEGN Gs 2 i 
eT mn. b 
Elevation Area Suggested Average 
bottom of | Elevation within elevation | low water 
District outlet at lowest Differ- 8 feet bottom level 
number inside of ground ence of drain of (Unreg- 
dike i outlet. outlet tlated) 
(Feet) (Feet) (Feet) (Acres) (Feet) (Feet) 
5 ARO NE RN ee 1, 745-1 1,748 2-9 2,130 1,740 1, 742-1 
7p pls Re ee, 1, 755-8 1,759 3.2 300 1,751 1,742-8 
ET Ee RO ee Oe RR 1, 748-6 1,754 5-4 310 1,746 1,741-7 
Ph eae EUR GMA ARE LANE | 1,751-0 1,751 0-0 2,680 1,743 1,741-1 
A ST RA Meet ay OL 3 1, 750-7 1,753 9-3 560 1,745 1,741-6 
Gah ii Cea ee led 1, 743-0 1,748 5-0 1,050 1,740 1,740-9 
ft EY SRE Siac | 1, 747-5 1,748 0-9 1,020 1,740 1,741-9 
Co ST pape: N0 A 1,745-0 1,750 5-0 1,920 1,742 1,740-8 - 
ire elk Ses the GIR ened 1,748-4 1,750 1-6 420 1,742 1,741-1 
TARA! hacib ch flue Dovetail 70 Wh pala a nlaet by. U1 al obo veg AMO See 


The present total fall between the lowest ground level and the bottom of 
the outlet gate in every district is apparently less.than is desirable for best — 
drainage results. Instead of 8-0 feet of fall as probably needed for adequate a 
drainage, the above table shows the constructed districts have an average fala 
of only 2-9 feet. The areas now being cropped within an elevation of 8-0 feet — 
above present outlets total 10,450 acres, which represents 46 per cent of the — 
entire area within the constructed districts. The last two columns of the table 
show the relative elevations of average low water and of the various outlets as — 
suggested. It will be noted that if the outlets were lowered properly the gravity 
drainage would be adequate for stages at or below average low water in all 
drainage districts except Nos. 1, 6, and 7. Reference to the individual area-— 
elevation curves on figure 9 (filed in the offices of the Commission) shows that 
the only appreciable areas of low ground (within 8 feet of average low-water 
level) are in Districts 1 and 6. It must be admitted in some cases, however, 
that deep drainage ditches in diked areas may prove to be a menace during - 
flood periods unless they are located with extreme care in order that boils or 
blowouts through unfavorable sub-surface soil will not develop. Table No. 2 
indicates that practically the entire area could be drained effectively by gravity 
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during the low-water season if the outlets were lowered as suggested. It is 
readily seen, however, that the margin between the suggested outlet elevations 
and average low-water level is so small that the increased river levels resulting 
from proposed lake storage would prove damaging to the plan. With the out- 
lets lowered as suggested, gravity drainage would be retarded in all cases except 
in that of District No. 2. 

An analysis of the acreage in constructed districts within 2, 4, 6, and 8 feet 


of the normal river stage, with 6 feet of storage water in Kootenai lake, follows 
in table No. 3. 


TABLE NO. 3 
0) ikon aan Pn ee 


Approximate Area of Lands in Constructed Districts 
elevation TE LEGA EN aetna DS Reeth MEE vi et ah Ee sade 

of normal Within Within Within Within 

river At 2 feet 4 feet 6 feet 8 feet 

District No. stage with § feet above above above above 

6 feet normal 6 feet 6 feet 6 feet 6 feet 

storage in storage normal normal normal normal 
Kootenai level storage storage storage storage 

Lake _ level level level level 
Sa ON ara a 1,748-0 0 820 1,680 2,500 3,040 
ares. wer yA dst fh. 1, 748-2 0 0 0 0 0 
“ivy Ciel SaaS ee 1,747-9 0 0 0 0 250 
«Ny ce be ie ed ee a 1, 747-3 0 0 0 25 500 
Pare. 2. CTO Ors 2. at: 1, 747-8 0 0) 10 25 
ip 1 a ee 1,747-1 0 160 1,100 2,600 3,620 
Pe ek. 1, 747-9 0 10 280 780 1,070 
Smeets 3.8 o.oo) 1, 747-0 0 0 15 1,740 2,550 
site Oe eee 1, 747-2 0 0 60 210 350 
mreOtAl se! . we. be « Seba biteend . «4% 0 990 3,135 7,865 11,405 


The elevations of the regulated river levels adjacent to each drainage district 
as shown are approximately representative of normal river conditions during the 
period when the storage plan contemplated holding Kootenai lake at the 6-foot 
level. If for any reason the river discharges above the lake are increased by 
heavy rains or chinooks during the storage period, the river elevations will be 
correspondingly increased. The magnitude of the etfect during these periods 
depends on the rate of change of discharge as well as the duration and amount 


- of the increased flow. Such periods of increased discharge, due to precipitation 


or thawing snow, are not infrequent even during fall months. The river levels 


may also be raised above the normal storage line by backwater effects resulting 


from ice obstruction in the channel. In considering the acreages in each district 
which lie within 2, 4, 6, and 8 feet of the proposed regulated river level, the above 
mentioned possibilities should be borne in mind. Also, to aid in the comparative 
study it should be remembered that the natural river elevations for the corres- 
ponding period average 3 to 4 feet lower than the regulated levels. Although 
no land lies below the regulated river level, 3,135 acres lie within 4 feet and 11,405 


- acres lie within & feet thereof. The table clearly shows the possibility of 


water-logging large areas by the proposed storage plan, particularly within 


Districts Nos. 1, 6, and 7. 


In addition to the general information outlined above, there is indicated 


below a brief discussion covering information applicable to each of the existing 
p drainage districts with respect to pumping operations in so far as such informa- 
tion is available. 
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Drainage District No. 1. 


Owing to the relatively low elevation of a large part of the area in Drainage 
District No. 1, considerable pumping is required to provide adequate drainage. 
Following is a record of the pumping operations of the District, 1923 to 1929, 
inclusive, as compiled from data furnished by officials of the district and from 
other sources :— 


eS aS}{—_ —_oo aoe 


Pumping Annual Cost of Pumping 
Year Record oa 

(Hours) Power only Operation Total 

Be le vs EO ee ene Se ae 
$ $ $ 
19S ee errr err nme Drs. Sina ind wrens 216 1,454-50 450-00 1, 904-50 
Tae oe sas HEN a ue a ten ins Sa No recor 125-0C 150-00 275-00 
LORS ee ee RS, RN rs ete aes 184-6 1, 987-40 600-00 2, 587-40 
TPs pense na Ea RENN SAN, ET VA ie EE a *300-0 228-10 450-00 678-10 
1027 Oe Fe rh EO SM ad cutena 2,048 -0 2,176:25 750-00 2,926-25 
1025 ee te rey Ne wah gte ees 1, 936-0 4,375-41 3,510-72 7,886-13 
1 Se ree Peso ce Stats eee 306-0 1, 675-37 405-00 2,080-37 
INVEENCOMIAVEATS er fete kel ete sks ings os 1,717-43 $02 -25 2,619-68 


te ee I De ee ee ee a at AE 


*Hstimated. 


Sinee the bottom of the drain outlet is approximately 3-0 feet below the 
lowest ground elevation in the district, any submergence on the outlet is seriously 
detrimental to gravity drainage. With 6-0 feet of storage in Kootenai Lake, 
the drain outlet will be submerged about 3-0 to 4-0 feet during periods of average 
river flow occurring generally throughout the fall and early winter while at times 
this submergence might be greatly increased during periods of increasing river 
discharges. Therefore, under conditions of storage regulation it 1s likely that 
during the average year pumping would be required from 100 to 200 days longer 
than under natural conditions to obtain drainage comparable with that at present 
with the probability that some additional pumping equipment would be needed 
and possibly additional interior drain ditches might also be required to provide 
better drainage facilities than now exist. 


Drainage District No. 2. 


The land in Drainage District No. 2 is considerably higher in elevation than 
that of any of the other districts, and will probably not be affected by storage 
regulation in Kootenai Lake. Elevation of the gravity drain outlet is 1,755-8 
feet while elevation of the lowest land is 1,759-0 feet, and the average elevation 
of river water level that will probably occur during period of storage regulation 
with lake at the 6-foot level is about 1,748 to 1,749 feet. Due to a portion of 
the district area being underlain with a porous gravel formation through which 
water seeps easily, there should be no material water-logging of the land caused 
by short periods of high water level in the river. It is believed that no additional 


interior drainage or pumping will be made necessary by the proposed regulation 
of Kootenai lake. 


Flood stages during spring high water period are especially detrimental to 
this district because of the comparatively rapid seepage of river water into the 
low ground of the district through the underlying porous formation. Therefore, 
if an increase in high water level of Kootenai river in the United States were 
caused by Kootenai Lake storage, District No. 2 would probably suffer more 
severely than would any of the others. The dikes around District No. 2 are 
high enough to withstand the average high water. 
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Available data on cost of pumping are tabulated as follows:— 


Year ~ Total Per acre 
| S Gang ele eae 
EAP. nes ells ol AS a ee a ee en Pee kre eye No expense 0-00 
a een Seay trad parece eS AY Ai irvvi rrie > v sodvudiva top oa/euenc comin opla tt cmeaas ool ene 1,697-51 2-50 
es I DW. cc td Matt IE Ola Bate 2 ha Wicked bE cate bukit GORE bee ee ee 816-54 1-20 
ERG oo a A SS ea © SS ee nee ee eee Ce No expense 00 


Drainage District No. 3. 


The drain outlet for Drainage District No. 3 will not be submerged during 
the period of Kootenai Lake storage regulation except at times of considerable 
increases in river discharges. None of the land is within about 6-0 feet, and 
only 250 acres within 8-0 feet, of the average river stage that will occur with 
6-0 feet of stored water in Kootenai Iake, and the drain ditches have adequate 
slope for good drainage; therefore, very little damage to the district will 
probably result from the proposed storage scheme. | 

Following is a tabulation of available data on pumping costs for the 
district :— 


ee ooaaaaaaeaaaoee_ooasaS—SS oS 0c 


Year Total Per acre 
a “DI $ 
OO (pene PTAA ITISC, OPT. Peete WE. Li. SY ea Se ee 4,110 3.98 
20 er ern we eee Se FOE hee te eet es gue esta tele e tie Siete leheie te wie) sme nbc 030 70 


The capacity of pumps was inadequate in 1927 and 1928, largely because of 
considerable surface inflow from the adjacent hillside during those years. 


Drainage District No. 4. 


At the 6-0 feet storage level in Kootenai lake, the bottom of the drain 
outlet for Drainage District No. 4 will not be submerged except for short periods 
when the river discharge is increasing rapidly and only at such times will 
pumping probably be required during the period of storage regulation. How- 
ever, since the drain outlet is 5-4 feet below the lowest ground elevation in the 
district, it is likely that interior drainage by gravity will be less effective under 
the proposed storage regulation when the water level of the river would be close 
to the level of the gravity outlet than under natural conditions when such water 
level is three or four feet lower. In this case, better drainage facilities will be 
required. . 

Pumping costs for the years during 1927 to 1929, inclusive, are shown as 
follows:— 


Pemee Tent ten Ee a 


Pumping Annual Cost of Pumping 
sige eee Power only Onerkaak Total 
a | ororibabe digenity tebeaian acne te 
at) ee Yee te Seo Ay ty ie rors se ii et ate 
tte arise ree ee ale se ap ais Aon oe 
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Drainage District No. 6 | 
All of the land in Drainage District No. 5 is probably sufficiently high in 
relation to the regulated river level to be unaffected by the proposed storage 
project. | 
Following is a summary of available data on pumping costs of the 
district :— 


2 en eee ee ee 
DS ————————————————— a 


Year Total Per acre 
Oe ES OP OT Re Sea 2 ROM SF AMORA 2 a of SRNR Ye, Sie OO BE 2,289 2-53 
Ca a a ey ty eee tier Ce |e ANN ah mtad atts tae ttre’ «to eu hy eae No datar eran, tare fae 
TOOTH Vota Tee Beer era ees Wy. CE TOY i ey ae oie ate D 325 0-36 


Drainage District No. 6 


During periods of ordinary river flow in the fall, the bottom of drain outlet 
for Drainage District No. 6 will be submerged about 4-0 feet when lake storage 
is at the 6:0-foot level in which case the river level would be within about 
1-0 foot of the lowest land in the district, thus creating a condition unfavor- 
able to proper drainage. At times of river freshets this condition would become 
considerably worse. 

Owing to the fact that the drain outlet is only 5-4 feet lower in elevation 
than the lowest ground elevation, pumping would often be required to obtain 
adequate drainage. During average years, it is estimated the pumping season 
would be lengthened possibly as much as 150 days under storage regulation. It is 
also possible that the interior drainage system would need to be enlarged to 
provide better facilities for the collection of water. 

Detailed records of previous pumping operations and costs are not avail- 
able. In June, 1927, one of the dikes broke, while in 1928 pumps were operated 
from April 27 to August 19 during which time the pumps were in operation 
about 2,100 hours. During 1929, a 16-inch centrifugal pump was operated 
about 5 hours a day from May 1 to July 1. 


Drainage District No. 7 


Nearly all land in Drainage District No. 7 is above 1,750 feet in 
elevation, the bottom of drain outlet being at 1,747-5 feet and average river 
water level at the drain outlet during lake storage regulation is about 1,748 
feet. It is therefore apparent that the drain outlet will be submerged during 
a considerable portion of the period when regulation is in effect and will be 
totally submerged at times of freshets or increases in stage due to ice obstruc- 
tion. The present drainage of ground water into the river channel during the 
fall and winter low water period relieves the low ground of the district on three 
sides, the average winter river level being 1,741 to 1,743 feet under natural 
conditions. An extensive system of additional interior drainage will no doubt 
be required by the proposed regulation of Kootenai lake and the pumping 
season will be lengthened possibly from 100 to 200 days over the time required 
for pumping under present conditions. 


No data are available as to pumping costs, but a figure of 350 hours as 
the total time pumps were operated in 1929 is considered fairly reliable. The 


average discharge was about 3-5 cubic feet per second through a 12-inch centri- 
fugal pump. 
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Drainage District No. 8 


The lowest ground in the district is at an elevation of about 1,750 feet. 
Of the total area of 2,921 acres within the dikes, about 2,000 acres lie between 
elevations of 1,751-5 and 1,753-5; 220 acres being below the former and 700 
acres above the latter. 

__During the flood season of 1927, eround water elevations were observed by 
L,.T. Jessup for a period of two weeks, June 13-28, and are presented in a 
report to the Commissioner of Reclamation ‘of the State of Idaho. Kootenai 
river at Port Hill was at peak stage varying from 1,761 to 1,762-5 feet, or 
about 10 feet above the level of the main body of land within the dikes. Dur- 
ae the two weeks period, ground water elevations raised but little inside the 

ikes. 

The elevation of the lowest drainage outlet is 1,745-2 feet. An outlet eleva- 
tion of 1,742 feet would be necessary to furnish drainage to the depth suggested 
above as assuring the best results. During the storage season which would 
have prevailed in 1926-1927, the period of open outlet conditions would have 
been decreased from 260 to 101 days by the proposed storage regulation. Had 
the outlet been located at the suggested lower elevation, the period of open 
outlet conditions would have been decreased from 112 days to 35 days. 

Available data on operation of pumps is shown below:— 


Pumping Record Annual Cost of Pumping 
Year Gasand {| Labor and 
Days Pump Oil Rental Total 
$ $ $ 
POT TS) FOAL BIER Pascale oP. 40 8” 850-00 1, 500-00 2,350-00 
15 6” 
Tea eet) PP ST SRE WNeirecord 4 ).% Ai SRG A eres canes 1,392-81 
De Ree. PaaoL RA eas cia. heeds cane yd apy Nojrecerd awrite jaar. ahpeeeet +, Sees. 390-01 


Drainage District No. 9 


The elevation of the bottom of the drain outlet for Drainage District No. 
9 is 1,748-4 feet or slightly less than 2 feet lower than the lowest ground eleva- 
tion. The ground, in general, is more rough and rolling than in other districts 
in the valley and the existing system of interior drain ditches 1s entirely inade- 
quate for draining much of the low land of the district. The average natural 
low water level in river at the drain outlet varies from an elevation of 1,740 
to 1,743 feet while under regulated conditions with 6:0 feet of storage in 
Kootenai lake, the average river level would be about 1,747-2 feet, or within 
three feet of the lowest ground surface. It therefore seems likely that some 
additional interior drainage facilities might be required for this district to 
provide adequate drainage under regulated conditions. Present information is 
insufficient to show whether additional pumping would be necessary after lake 

tion is in effect. 

SE telat pumping for the years 1927 to 1929, inclusive, are tabulated 
as follows:— 
pee ee ee ee Le ll enn eel 


Year Total Per acre 
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J 
RESPONSE TO APPLICATION 


RESPONSE TO THE APPLIcaTION of West Kootenay Power and Light Company, 
Limited, for approval of the construction of a storage dam and com- 
pensating works and plans therefor in the Kootenay river at or near 
Granite, British Columbia. 


To the Honorable, the International Joint Commission, Washington, D.C., 
and Ottawa, Canada. 


The undersigned, counsel for the Honorable H. C. Baldridge, Governor of 
the State of Idaho, on relationship of the State of Idaho, and Drainage Districts 
Nos. 1 to 11, both numbers inclusive, of the County of Boundary, in the State 
of Idaho (all hereinafter called the respondents), with the consent of the 
Government of the United States of America first having been obtained, respect- 
fully say in response to the application of the West Kootenay Power and Light 
Company, Limited, as follows:— 


I 


That your respondents herein appear specially for the purpose of replying 
to the application of the West Kootenay Power and Light Company, Limited, 
hereinafter called the company, reserving however and without waiving their 
right to question the authority of the International Joint Commission to deter- 
mine in any way any of the questions submitted to said Commission by said 
application, it being the opinion of respondents that the resolution of the Senate 
of the United States of March 3, 1909, ratifying the treaty between the United 
States and Great Britain, relating to boundary waters and questions arising 
between the United States and Canada, limits the powers of the International 
Joint Commission, and expressly provides as follows:— 

“. . . that nothing in this treaty shall be construed to interfere with 


the drainage of wet swamp and overflowed lands into streams flowing into 
boundary waters, ...” 


i 


Respondents admit the allegations set forth in paragraphs 1, 2, 3, 5, 8, 9, 
12 and 14 of said application of the company. 


Il 


Answering paragraph 4, of said application, respondents admit that the 
company is the owner of several water licences granted by the province of 
British Columbia in respect of water flowing in the Kootenay river at several 
natural power sites below the site of the proposed storage dam at which sites 
the company has erected large power plants, but respondents deny that said 
plants have an installed maximum capacity of one hundred and seventy thousand 
(170,000) horsepower, and deny that one of said plants requires ten thousand 
four hundred (10,400) cubic feet per second of the water to flow continuously 
through said plant to enable it to produce continuously its installed horsepower 


and for which amount of water the company owns a licence from said Provincial 
Government. 
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IV 


Answering paragraph six (6) of the application of said the company, 
respondents deny that the flow in the Kootenay river varies from average high 
water of one hundred and seven thousand (107,000) cubic feet per second in 
summer months to four thousand eight hundred (4,800) cubic feet per second 
in the winter, and deny that during November, December, January, February 
and March of each year the water flowing is frequently only sufficient to operate 
the two larger plants of the company at fifty per cent capacity. 


Vy 


Answering paragraph seven (7) of the application of said the company, 
respondents deny that the construction of earthen dikes on acreages of land 
between Bonners Ferry in the State of Idaho, U.S.A., and the international 
boundary line at Port Hill, Idaho, which confines the Kootenay river in flood 
stages to its normal low water channel, deprived the river of any storage reser- 
voir; and deny that as a result in the low water period, the average flow of the 
river has been reduced; and deny that in the high water period, the average 
flow has been increased; and deny that any construction work in the aforesaid 
acreages has resulted in depriving the company of a considerable portion of the 
former average minimum flow of the river, or any portion whatsoever of any 
former flow of the river; and deny that the amount of power which the company 
is able to develop in the low water periods has been at any time, or at all, 
reduced by any construction work or development of agricultural lands in the 
United States of America; and allege that at times of low water, the condition 
of the lowlands in the United States of America was a state of saturation and 
waterlogged, and not one of being covered by water, and that the effect of said 
diking operations has not been such as to cause the loss of but little, if any, 
storage capacity that could have been effective in maintaining the low flow of 


the river. 


VI 


Answering paragraph ten (10) of the application of the said the company, 
respondents deny that the construction of a proposed dam of said the company 
will not increase the natural elevation of the waters in Kootenay river or 
Kootenay lake at any stage above the proposed storage line. 


Vil 


f ring paragraph eleven (11) of the application of said the company, 
Pish duties so that she compensatory work proposed to be done by the ie 
pany in the vicinity of Grohman creek will permit of the discharge out of t ‘ 
lake of a larger quantity of water than under the present natural conditions an 
will, therefore, tend to lower the high water at all stages above the said apne se 
line, and deny that the proposed dam will be so constructed as to take care 0 


a flow equal to that of the aforesaid 1894 flood. 


vill 


? icati f said the company, 

aph thirteen (13) of the application o 
res peat atay awo-ate effect of the aforesaid works on the level of ts 
iactend river at the International Boundary Line and for some considera i 
Beaks beyond said line into the State of Idaho would be to maintain the 
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level of said river at a slightly higher stage during the low water period than 
it would naturally be in some years when the level would have otherwise 
receded to the average low water mark or below it; and alleges that. the said 
proposed works would maintain a level of said river at a considerable higher 
stage during said low water period; and respondents deny that there have, been 
in the past at any time frequent low water periods when the level of the river 
at said boundary line would not have been affected in the least by said pro- 
posed works. Respondents deny that said proposed works will not have any 
injurious effect on any interests in the United States or any state thereof; and 
respondents further deny that the said proposed works will tend to decrease 
the high water levels at said boundary lines and beyond it; and deny that said 
proposed works would be beneficial to all interests in the United States and 
particularly to the State of Idaho; and deny that said benefit is being sought 
by said interests. | 
IX | 

Answering paragraph fifteen (15) of the application of said the company, 
respondents deny that any power whatsoever is required by the company for 
the purpose 'of assisting the Consolidated Mining and Smelting Company of 
Canada, Limited, in operating large, extensive and costly plants in order to 
utilize the gases which it is at present emitting from its smelter stacks and 
which it is claimed are causing a nuisance in the State of Washington, U.S.A., 
and deny that the company will require a large additional supply of electric 
power within a very short time in order to operate said plants; and deny that 
the company finds it necessary to obtain this power at as early a date as 
possible; and deny that the said company has no means at its disposal to pro- 
vide such power as the Consolidated Mining and Smelting Company of Canada, 
Limited, may require, other than through the storage project set forth in the 
application of said the company. 


AFFIRMATIVE RESPONSE 


Respondents further and affirmatively answering the application of the 


West Kootenay Power and Light Company, Limited, respectfully oppose in 
whole any order of approval of said application, and respectfully submit to said. 


Honorable, the International Joint Commission, as follows: — 


I 


(a) That the said International Joint Commission has no authority to 


approve the said application of the company or the said plans submitted with. 


the said application by virtue of the provisions of the resolution of the Senate 
of the United States consenting to the ratification of the treaty between the 
United States and Great Britain, relating to boundary waters and questions. 


arising between the United States and Canada, dated at Washington, D.C., the: 


13th day of May, 1910, which said resolution provides in part as follows:— 


“Resolved further, as a part of this ratification, That the United States. 


approves this treaty with the understanding that nothing in this treaty shall 
be construed as affecting, or changing, any existing territorial or riparian 


rights in the water, or rights of the owners of lands under water, on either: 
side of the international boundary at the rapids of the St. Mary’s river 


at Sault Ste. Marie, in the use of the waters flowing over such lands, subject. 


to the requirements of navigation in boundary waters and of navigation: 


the purpose of doing compensatory work 
the Dominion of Canada. 
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canals, and without prejudice to the existing right of the United States and 
Canada, each to use the waters of the St. Mary’s river, within its own 
territory, and further, that nothing in this treaty shall be construed to inter- 
fere with the drainage of wet swamp and overflowed lands into streams 
flowing into boundary waters, and that this interpretation will be men- 
tioned in the ratification of this treaty as conveying the true meaning of the 
treaty, and will, in effect, form part of the treaty ;” 


(6) For the further reason that the provisions of rule nine (9) of the Rules 
of Procedure of the International Joint Commission have not been complied 
with in that the secretaries of the International Joint Commission have not 
caused to be published for three (3) successive weeks in a weekly newspaper 


at Bonners Ferry, Boundary County, State of Idaho, U.S.A., or at any other 


place in the State of Idaho, U.S.A., a notice that the said application has been 
made, and of the nature and locality of the proposed use, object or diversion, 
and that all persons interested therein are entitled to be heard in respect thereto 
before the Commission, said Bonners Ferry, Idaho, being the place of publication 
of a weekly newspaper on the United States of America side of the international 
boundary line nearest the locality in which the use, object or diversion of waters 
is in said application proposed to be made. 


IT 


That your respondents, Drainage Districts Nos. 1 to 11, both numbers 
inclusive, are duly organized and existing quasi-municipal corporations in the 
State of Idaho, controlling, maintaining and operating approximately 23,000 
acres of highly developed and exceedingly valuable agricultural land along the 
Kootenay river between Bonners Ferry, Idaho, U.S.A., and the international 
boundary line at Port Hill, Idaho; that the development, operation, maintenance 
and cultivation of said lands in said Kootenay Valley maintain and support a 
population of approximately 4,000 principally located at Bonners Ferry, Boun- 
dary county, Idaho, and the city of Bonners Ferry, Idaho, is absolutely and 
totally dependent for its existence upon the operation and development of said 
lands. 


iil 


That should the proposed projects of the West Kootenay Company be con- 
structed, irreparable injury would be caused to the lands of your respondents 
within the State of Idaho owing to the fact that if the water level at the low 
water stage is maintained above said present low water stage, said lands within 
the State of Idaho would become water-logged to such an extent that cultivation 
of such lands would be rendered absolutely impossible. 


IV 


Respondents allege that the work proposed to be done by the company in 


" the vicinity of Grohman ercek will not permit of the discharge out of Kootenay 
lake of a larger quantity of water th 


an under the present natural conditions, 


soever lower t ig ; 1 of the Kootenay 
and will not to any extent whatsoever lower the high water leve 
river and that “nt proposed work, if done, will be done for the purpose of con- 


~y power developments for the company and not for 
TOTS ele ene ed for the benefit of interests outside of 
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V 


That the effect of the proposed project of said the company will be to so 
retard the flow of the Kootenay river that the present ereat quantities of silt now 
being carried and extensively distributed over said river and Kootenay lake will 
be extensively retarded and deposited within the Kootenay river channel within 
the boundaries of the United States of America, and such deposits will be of so 
ereat a nature that the river channel will in a very few years be filled to such 
an extent that complete overflow of lands in the State of Idaho will be accom- 
plished, and only great expenditures on said river by the United States of 
America can be anticipated in order to prevent such damage. 

That the proposed project of said the company, if completed, would so 
raise the low water level in Kootenay lake that there would be no natural 
reservoir, storage facilities in said lake at the time of the flood conditions of the 
Kootenay river, with the ensuing result that the flood stage of said river would 
be increased to such a height that it would top and destroy the valuable reclam- 
ation projects of your respondents and absolutely and totally prevent any culti- 
vation whatsoever of the valuable agricultural lands within the United States 
of America. 

Wherefore, the undersigned hereby request your Honorable Commission to 
wholly disapprove the plans of said the company and wholly refuse to approve 
the construction of said proposed project of said the company. 


Respectfully submitted, ‘ 


W. D. GILLIs, 


Attorney General for the 
State of Idaho. 


FreD J. BABCOCcK, 
Assistant Attorney General. 


Residence and Post Office, 
Boise, Idaho. 


O. C.. WILSON, 


Residence and Post Office, 
Bonners Ferry, Idaho. 


Counsel for the Respondents. 


K 


STATEMENT OF MR. W. J. TINDALE, DESIGNING ENGINEER, WEST 
KOOTENAY POWER AND LIGHT COMPANY, LIMITED 


PROPOSED DAM AT GRANITE, B.C., FOR CONTROL OF KOOTENAY LAKE 


Any references made to elevations will refer to Geodetic Survey of Canada 
datum, 1928 adjustment. Two-tenths of one foot must be added to all eleva- 
tions to bring them to datum of the United States Coast and Geodetic Survey. 

I wish to refer briefly to the following sources from which we obtained — 
cauge records, and other data, which were used in our calculations. Dominion 4 
Government, Department of the Interior, Water Power and Reclamation | 
Service. Dominion Government, Department of Public Works. British 2 
Columbia Government Water Rights Branch. 4 
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Our thanks are due to engineers of these departments who gave us free 


access to available records. 


. 


Records and drawings of the Department of Public Works, for several 
years of daily gauge readings, at Nelson, Proctor, and Kootenay Landing, were 
available, also Water Records of the British Columbia Water Rights Branch. 

Important Geodetic Survey of Canada data, and gauge readings, also 
cross sections of the river from the lake above Grohman Narrows to Granite, 
a at Proctor were obtained from the Dominion Water Power and Reclamation 

ervice. 

Our investigations indicated that the site at Granite, as shown on Drawing 
1152, was the most suitable one for a dam, having as its object storage control 
of Kootenay lake. This site provides rock foundations and has the width 
necessary for a structure to pass the maximum flood. Immediately below the 
gate section of the proposed dam, the river falls rapidly and we have taken 
advantage of this fall to obtain the required discharge under flood conditions. 

After deciding on the best location for the dam we located gauges Nos. 1, 
2, 3, and 4 at various points betweeen the site and the lake within a distance 
of 24 miles and Nos. 5 and 6 within a distance of 3600’ below the dam. 

Location of gauges Nos. 1 to 5 is given on Drawing 1152. Gauge No. 6 
is 2,000’ downstream from gauge No. 5. Records of these gauges have been 
kept from May 24, 1928, to the present date. 

Gauge No. 1 was placed at the lake just upstream from the narrows at 
Grohman creek. No. 2 just below the narrows, No. 3 2640’ below No. 2, and 
No. 4 in comparatively level water just upstream from the proposed site. 
In the distance between No. 1 gauge and No. 4 gauge the total fall in the river 
is 13-8 feet with 10,000 c.f.s, flow and 9-0 feet with 132,000 c.f.s. flow. 

Gauges Nos. 4 and 5 were located to record the fall in the river immediately 
below the dam. It was found that the fall is 15-0 feet with 10,000 c.f.s. flow and 
12-4 feet with 132,000 c.f.s. flow. | 

Additional gauges, Nos. 10, 11, 12, 13, and 14 were installed within a distance 
of four miles below the dam, to record this year’s flow. 

Nos. 10, 11, 12, and 13 were placed at control points to obtain data, in case 
it was found necessary to excavate to lower existing water levels below the 
dam. 

No. 14 gauge was placed 600’ downstream from the dam, as a check on 
water levels at gauge No. 5 situated 1600’ downstream from the dam. Gauge 
readings show that when flow is less than 25,000 c.f-s. water elevations at these 
gauges are the same, but when flow exceeds 25,000 c.f.s. water surface at No. 14 


- gauge is slightly lower than at gauge No. 5. 


This indicates that we are justified in calculating water slopes from a point 


- 700’ downstream from the sluice gates. 


Records of gauges 7 to 26 inclusive, installed by the Dominion Water 
Power and Reclamation Service, at various points between Granite and the 


main lake, were also available. 
Flow of 150,000 c.f.s. at Nelson, B.C., based on available records, was 


exceeded in the following years:— 
1894-—Nelson gauge height 28-2’ flow estimated 200,000 c.f.s. 


1903— 21*6! f 151,000 f 
1913— “ é 6 S243 Bier { 141,000 

1916— (a4 6b ce 91 -(’ 74 “ 147,000 cs 
1928— (as cc 6c 19-1’ (73 “c 132,000 “ce 


Our method of indicating water elevations, at the various stages of flow, is 


~ shown on Drawing D-9.* 


*This and other drawings mentioned in Mr. Tindale’s statement are filed in the offices of 


the commission in Ottawa and Washington. 
6762—20 
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The curves shown on this drawing were drawn through points arrived at by 
plotting known discharges against the water elevations, up to the maximum 
for 1928 high water. 

Not having gauge readings or high water marks for discharge greater 
than for 1928 except No. 4 gauge and at Nelson, we continued the curves to cover 
the extreme flood of 1894. 

High water elevation for 1916, at a point corresponding to No. 4 gauge, 
has been obtained from a drawing made by the British Columbia Water Rights 
Branch. 

This drawing gives an elevation agreeing with our calculated elevation for 
1916 high water at No. 4 gauge. 

High water marks for 1894 have been indicated by our residents who 
were present during that year, at locations corresponding to No. 4, No. 5 and 
No. 6 gauges. 

These marks, when checked to Dominion of Canada Geodetic Survey datum, 
by independent engineers, give elevations four-tenths of a foot lower at No. 5 
eauge and six-tenths higher at No. 4 gauge than our calculated elevations given 
on Drawing D-9. | 

The structure which we have designed, shown on Drawings D-1, D-2 and 
D-3, consists of free crest spillways 550’ long and a series of 9 Stoney gates 
having a span of 50’ each between the piers. 

Sill of the gates is at an elevation of 1726-00 and crest of spillways is at 
an elevation of 1742-50. 

Stoney gates have been found efficient and reliable for structures of this 
type. The gates provide a tight seal when necessary to shut off flow and are 
suited to large openings where necessary to pass a large amount of water. 

, Method of. raising and lowering the gates which rise and fall on anti- 
friction rollers is by means of electric hoists operated from an overhead bridge. 
This bridge is supported by. steel towers which rise from the concrete piers. 

The entire structure is designed with ample safety factor to withstand all 
loads. The gates will be protected against ice formation which might interfere 
with successful winter operation. At the end of the storage season all gates will 
be raised and suspended well above the maximum flood level. 

Drawing D-1 indicates the general arrangement of the dam. We found that 
it will be necessary to excavate 10,000 cubic yards of rock above the structure 
to permit free flow to the gates and 120,000 cubic yards below the gates to 
provide efficient discharge areas. All discharge channels will be made smooth 
with even slope downstream to obtain a small coefficient of roughness. 

Additional excavation of 25,000 cubic yards will be necessary in East Chan- 
nel to permit low velocity below C.P.R. bridge spans to the spillway dam. 

The result of our calculations for new water elevations at the dam are 
shown on Drawing D-13. The lower line on this drawing indicates present 
water elevations at a point 700’ downstream from the gates. Slope of the water 
surface up to the gates was calculated on basis of Manning’s formula for flow of 
water in open channels. This formula was adopted after checking various results 
with Kutter’s formula. 


Calculated new water elevations above the dam with all gates open are 
shown on Drawing D-13 by a full line representing the new levels at gauge 
No, 4. The new levels under flood conditions are considerably lower than 
existing water levels which are shown by a dotted line. 

Grohman Creek Narrows approximately 2 miles above Granite is a control 
per teh Sasa responsible for the present high flood water elevations on 
he lake. 


f 


re nd, 
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a No. 2 gauge is located just below these narrows and the present fall between 
_ the lake and this point is 4-5’ with 132,000 c.f.s. fow and calculated at 6:8’ 
_ with 200,000 c.f.s. flow. In order to obtain a flat hydraulic grade from the lake 
_ to the dam under low water storage conditions we propose excavation of 90,000 
_ cubic yards in the narrows above No. 2 gauge. This work will result in a 
flattening of the hydraulic grade through the narrows and will lower the lake 
_ 3-6’ with 200,000 c.f.s. flow. This is indicated on drawing D-13. This lowering 
of the lake will be increased on account of a betterment which results from an 
increased hydraulic grade between No. 2 gauge and the dam due to the lowered 
water surface at that point. The net result of these improvements will be a 
lowering of existing levels at Nelson by slightly more than 4-0 feet with 200,000 
c.f.s. flow. Four-tenths of one foot of this amount will be lost between Grohman 
Narrows and the main lake, but the net lowering of the main lake, effective at 
Kootenay Landing, will be slightly more than 3-6 feet with 200,000 c.f.s. flow. 

Method proposed for control of water during the storage season is indicated 

on drawing D-16. On basis of this drawing the lake would come under control 
when it falls to elevation 1743-32, 4’ above the Nelson gauge zero. 
, At any time after August 31, when the lake has fallen to the 4’ mark on 
_ Nelson’ gauge, the gates would be closed to pass only sufficient water for power 
_ purposes, and the surplus would be held back to raise the lake to the storage 
lines. In 1927 the lake did not fall below the 5’ mark on Nelson gauge before 
November 13, and did not reach the 4’ mark until December 11. 

As soon as amount of water coming into the lake is less than amount 
required for power, we would begin to take water from storage and the lake 
- would fall as shown by the flow lines. Elevation of the water would be main- 
tained not lower than No. 1 storage line and not higher than No. 2 storage line 
until natural flow at the begining of the annual rise is greater than amount 
required for power. At this time all gates will be raised to pass the annual flood. 
: The following data pertains to sluices and land in reclamation districts in 
Idaho, U.S.A. Distances given are based on calculated length of the West Arm 
of Kootenay lake, the main lake and the winding river channel above Kootenay 
Landing. | 

No. 8 sluice is 78 miles from Nelson, B.C. Invert elevation 1744-82 

No. 6 (73 66 85 $6 6c 66 bc 66 a3 1742-76 

No. 1 bc 6é 191 (a3 66 “¢ 66 6k ve 1744-94. 


These three sluices are the only ones which will be reached by our maximum 
storage line. 
. No. 9 sluice 94 miles from Nelson, Invert elevation 1747-78 


Rad ws (O74 1750-77 
Bs AIS. ove c : « 1750-50 
ih aT « « « 1748-30 
<a) = Ss ieee « «“ “ 1755-62 


On account of the higher water elevation due to storage the cross sectional 
area of the river will be larger than at present from Kootenay Landing to 
Bonners Ferry. This will cause slower velocity of flow and consequently a 
flatter slope of water surface than under present conditions. 

. On December 1, 1928, flow at Nelson, B.C., was 9,300 c.f.s. and water 
elevations based on gauge readings ie ae ae 1740-52, Porthill, 

: 41-44 and Bonners Ferry 88. | 
Ne ioatligs rales from Nelson to No. 8 sluice at Porthill was -79', from 
Nelson to No. 6 sluice -86’, and from Nelson to No. 1 sluice, 2-16’. 

‘ Our calculations indicate that hydraulic grades will. be less than wus. 
under storage conditions due to the larger cross sectional area of the river. [ 


. 6762—204 
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we use the above hydraulic grades, however, water will be below No. 8 sluice 
with water at Nelson gauge at elevation 1744-03 and below No. 6 sluice with 
Nelson gauge elevation 1741-90 and No. 1 sluice with Nelson gauge elevation 
1742-78. 

Considering the highest flow line on Drawing D-16, No. 8 sluice will be 
above the water surface on February 1, No. 6 sluice on March 9, and No. 1 sluice 
on February 23. 

We are led to believe that the lowest land to be drained in Nos. 8, 6 and 1 
reclamation districts is at the following elevations: No. 8 district lowest land 
1,752-35 or 7:53 feet above the sluice outlet and 6-55 feet above our maximum 
storage line as shown on Drawing No. D-4; No. 6 district lowest land 1,750-°27 
or 7°51 feet above the sluice outlet and 4°37 feet above our highest storage line; 
No. i district lowest land 1,750-68 or 5-74 feet above the sluice outlet and 4°68 
feet above our highest storage line. 

Considering the sluices in the remaining districts at elevations as shown 
on Drawing D-4 are above our highest storage line; our storage scheme will not 
interfere with natural drainage in the remaining reclaimed districts. 

Our calculations indicate that river improvements at Grohman Creek will 
have a definite effect on lowering lake levels at all flow stages when the dam 
is not operating for control of storage. 

The lowering of lake levels will hasten the fall of the water to lower levels 
after the flood peak is reached and will permit earlier summer work on land not 
protected by dykes. 

Our studies indicate that very little if any silt is carried down the river 
during the low water period but that a considerable amount is carried down 
during the flood season. Dredging of this deposited material is necessary at 
Kootenay Landing at intervals in the interests of navigation. The increased 
velocity of flow due to the lower water surface of the river will have the effect of 
carrving silt further into the lake and will be of some benefit in keeping the river 
channel open. 

The work which we propose in connection with the dam construction will not 
interfere with any future schemes which might have as their object further lower- 
ing of the lake in the interests of reclamation. ° 

We have endeavoured to design a structure which if built will be simple and ~ 
efficient for control of storage and which will benefit navigation and impose no 
hardship on reclamation. 

Our proposed work will maintain low water slightly above present levels and 
will lower flood levels on the lake and in the river above Kootenay Landing. 
This in case of an extreme flood would be of distinct benefit to reclamation and 
navigation interests. 


L 
SUPPLEMENTAL RESPONSE 


To THE APPLICATION OF West KoorENAyY Power And Lighot Company, LIMITED, 
FOR APPROVAL OF THE CONSTRUCTION OF A STORAGE DAM AND COMPENSA- 
TING WoRKS AND PLANS THEREFORE IN THE KooTENAY RIVER AT OR NEAR ~ 
GRANITE, British COLUMBIA, ALL HEREINAFTER REFERRED TO AS 
“ RESPONDENTS.” 


To the Honorable the International Joint Commission, Ottawa, Canada, and } 
Washington, D.C. 


The undersigned, as Solicitors for Honorable C. Ben Ross, Governor of 
the State of Idaho, on relationship of the State of Idaho, and Drainage Districts 
Nos. 1 to 18, both numbers inclusive, of the County of Boundary in the State 
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; of Idaho, with the consent of the Government of the United States of America 
3 first having been obtained, respectfully say in further response to the application 
of the West Kootenay Power and Light Company, Limited, as follows:— 


ti 


That the respondent, State of Idaho, is one of the States of the United States 
of America, and Honorable C. Ben Ross is the duly elected, qualified and acting 
Governor of said State, and the respondents, Drainage Districts Nos. 1 to 13, 
both numbers inclusive, of the County of Boundary in the State of Idaho, are 
duly organized and existing quasi-municipal corporations of the State of Idaho 
controlling, maintaining and operating approximatley 30,000 acres of highly 
developed and exceedingly valuable agricultural land along the Kootenay river 
between Bonners Ferry, Idaho, United States of America, and the international 
boundary line betwen the United States of America and the Dominion of Canada, 
at Porthill, Idaho. 


II 


That the West Kootenay Power and Light Company, Limited, hereinafter 
called the “company,” is a corporation chartered by special act of the Province 
of British Columbia, Canada, being Chapter 63 of the Statutes of British Colum- 
bia, 1897, and the amendments thereto, being found in Chapter 78 of the Statutes 
of British Columbia, 1911, and Chapter 76 of the Statutes of British Columbia, 
1929, and said company is authorized to acquire and hold water licenses and 
develop and sell power therefrom, and do all things necessary or incidental 
thereto. 


hd 


That in the year 1929 the said company filed with the Honorable, the 
International Joint Commission, “ Application of West Kootenay Power and 
Light Company, Limited, to the Honorable the International Joint Commission 

- for Permission to Construct and Operate Certain Permanent Works in and 
Adjacent to the Channel of the Kootenay River, for Storage Purposes, at 
Granite, British Columbia,” reference to said petition being hereby made; that 

at a hearing before the Honorable, the International Joint Commission, at 
Bonners Ferry, Boundary county, Idaho, in November, 1929, the International 
Joint Commission continued said hearing for the purpose of obtaining additional 
data upon which to consider the company’s application; that since that time no 
additional data or plans were furnished by the company and no continued hear- 
ing on said application has ever been held. 


bd i i Be he tee Bt bl eB ar 


IV 


That under and by virtue of a treaty between the United States and Great 
Britain, relating to boundary waters and questions arising between the United 
“States and Canada, which treaty went into effect on the 5th day of May, 1910, 
‘and still remains in full force, power and effect as originally entered, it is 


provided as follows:— 


| 


“ARTICLE II 


“Fach of the High Contracting Parties reserves to itself or to the 
several State Governments on the one side and the Dominion or Provincial 


on the other as the case may be, subject to any treaty pro- 
thereto, the exclusive jurisdiction and 


hether temporary or permanent, of all 


Governments 
visions now existing with respect 
control over the use and diversion, W 
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waters on its own side of the line which in their natural channels would flow 
across the boundary or into boundary waters; but it is agreed that any 
interference with or diversion from their natural channel of such waters on 
either side of the boundary, resulting in any injury on the other side of 
the boundary, shall give rise to the same rights and entitle. the injured 
parties to the same legal remedies as if such injury took place in the 
country where such diversion or interference occurs; but this provision 
shall not apply to cases already existing or to cases expressly covered by 
special agreement between the parties hereto. 

“Tt is understood, however, that neither of the High Contracting 


Parties intends by the foregoing provision to surrender any right, which it — 


may have, to object to any interference with or diversions of waters on 
the other side of the boundary the effect of which would be productive of 
material injury to the navigation interests on its own side of the boundary. 


“ARTICLE III 


“Tt is agreed that, in addition to the uses, obstructions, and diversions 
heretofore permitted or hereafter provided for by special agreement 


between the parties hereto, no further or other uses or obstructions or 


diversions, whether temporary or permanent, of boundary waters on either 
side of the line, affecting the natural level or flow of boundary waters on 
the other side of the line, shall be made except by authority of the United 


States or the Dominion of Canada within their respective jurisdictions and 
_... with the approval, as hereinafter provided, of a joint commission, to be ~ 
_known as the International Joint Commission. | 
“The foregoing provisions are not intended to limit or interfere with 


the existing rights of the Government of the United States on the one side 
and the Government of the Dominion of Canada on the other, to under- 
take and carry on governmental works in boundary waters for the deepen- 


Bik ing of channels, the construction of breakwaters, the improvements of 
- harbours, and other governmental works for the benefit of commerce and 


navigation, provided that such works are wholly on its own side of the 
line, and do not materially affect the level of flow of the boundary waters 
on the other, nor are such provisions intended to interfere with the ordi- 
nary use of such waters for domestic and sanitary purposes. 


“ARTICLE IV 


“The High Contracting Parties agree that, except in cases provided 
for by special agreement between them, they will not permit the construc- 
tion or maintenance on their respective sides of the boundary of any 
remedial or protective works or any dams or other obstructions in waters 
flowing from boundary waters or in waters at a lower level than the 
boundary, in rivers flowing across the boundary, the effect of which is to 
raise the natural level of waters on the other side of the boundary unless 


the construction or maintenance thereof is approved by the aforesaid — 


International Joint Commission. 


“Tt is further agreed that the waters herein defined as boundary ~ 


waters and waters flowing across the boundary shall not be polluted on 
either side to the injury of health or property on the other.” 


Vv 


That in disregard of the above-mentioned treaty and in flagrant violation — 
thereof, and with absolute disregard of the moral obligations due and owing 
to the Honorable, the International Joint Commission, and the respondents 
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i. are 
_ herein, in connection therewith, and with utter disregard of the legal obliga- 


; tions imposed by virtue of said treaty and with absolute and intentional bad 


faith in its conduct to and toward the Honorable, the International Joint 
Commission, and the respondents herein, and while the said application of the 
company for permission to construct and operate certain permanent works in 
and adjacent to the channel of the Kootenay river, for storage purposes, at 
Granite, British Columbia, referred to in paragraph III hereof, was pending 
before the Honorable, the International Joint Commission, and before any 
order of the Commission in accordance with the prayer of said application had 
been made or entered, the said company has constructed a dam on the Koote- 
nay river at Corra Linn, British Columbia, at a point about six miles below 
Granite, British Columbia, where the company originally petitioned for a per- 
mit to construct a dam, said Corra Linn being near the outlet of the west arm 
of Kootenay lake in British Columbia. 


VI 


That said dam constructed by said company has raised the water in the 
Kootenay river in Idaho, in the United States of America, at the international 
boundary line and south therefrom, more than two feet above the normal and 
natural low-water level, and has retarded the flow of water in Kootenay river; 
has used up the natural storage capacity of Kootenay lake, and has raised the 
water table in the agricultural lands of the respondents to such an extent that 
the lands have become saturated and water-logged, and has prevented the water 
from draining from said agricultural lands and .prevented the tilling of the 
soil and has caused the loss of sub-surface storage of water at the high- 
water stage of the Kootenay river, which is one of the necessary factors in 
preventing the overflow of the Kootenay river upon said land during the flood 
season. 


Vil 


That the present storage of said water in Kootenay lake, caused by the 
illegal act of the company in constructing said dam in direct and flagrant 
violation of the said treaty referred to in paragraph IV hereof, and in utter and 
flagrant disregard and violation of the order of the Honorable, the Interna- 
tional Joint Commission, continuing said hearing, will result in the flood stage of 
the Kootenay river being increased to such a height that it will top and destroy 
the valuable reclamation projects of the respondents, and absolutely and totally 


prevent any cultivation whatsoever of the valuable agricultural lands of respond- 


ents in the State of Idaho, within the United States of America. 


VII 


That unless the water now stored in Kootenay lake by the company 1s 
immediately released and said lake returned to its normal low level, irreparable 
damage will be caused to the respondents as there will not be sufficient storage 
- facilities to handle the flood waters in the coming flood season, as the natural 
storage capacity of Kootenay lake has been one of the necessary and essential 
saving factors which has prevented overflows in the past, and it is meet 
that the respondents have immediate relief as it will be a physical rele te ity 
for this water to be discharged from Kootenay lake within time to ibe any 
relief to the respondents unless an immediate order 1s made by this * ae 
directing this company to forthwith release said flood waters and lower the 


level of Kootenay lake to its natural state. 
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Wherefore, your respondents pray that the Honorable the International 
Joint Commission, forthwith and without further hearing, order said West 
Kootenay Power and Light Company, Limited, to drain from Kootenay lake 
the water stored by it and lower the level of Kootenay lake to its natural state, 
and that it forthwith remove any and all obstructions placed by it in the 
Kootenay river or Kootenay lake in violation of said treaty. 


Respectfully submitted, 


FRED J. BABCOCK, 
Attorney General of Idaho, 
Residence and Post Office, Boise, Idaho, 


O. C. WILSON, 


Residence and Post Office, Bonners Ferry, Idaho, | 
Solicitors for Respondents. 


M 


REPLY 


Or tHe APPLICANT TO THE SUPPLEMENTAL RESPONSE OF THE RESPONDENTS 
IN AN APPLICATION BY West Koorenay Power aNnp LIGHT COMPANY 
LIMITED FOR PERMISSION TO CONSTRUCT AND OPERATE CERTAIN PERMAN- 
ENT WoRKS IN AND ADJACENT TO THE CHANNEL OF THE Kootenay RIvER 
AT OR NEAR GRANITE, British COLUMBIA, FOR STORAGE PURPOSES. 


To the Honourable, The International Joint Commission, 
Ottawa, Canada, and Washington, D.C. 


The undersigned, as solicitor for the West Kootenay Power and Light 
Company Limited, hereinafter called the applicant, makes reply to the Sup- 
plemental Response of the Respondents, State of Idaho and Drainage Districts 
Numbers 1 to 13 both numbers inclusive of the County of Boundary, in the 
State of Idaho as follows:— 


(1) That the applicant admits the allegations of fact contained in para- 
graphs 1, 2, 3 and 4 of the said Supplemental Response except that allegation 
contained in paragraph 1 thereof which states that the respondent drainage 
districts control, maintain and operate approximately 30,000 acres of highly 
developed and exceedingly valuable agricultural land, the applicant denying 
that said land has been highly developed and denying that said land is exceed- 
ingly valuable agricultural land. 

(2) In reply to paragraph 5 of the said Supplemental Response the appli- 
cant states that while the applicant’s application for storage rights on Koot- 
enay lake based upon permanent works to be constructed at Granite, British 
Columbia, was pending it has constructed a dam on the Kootenay river at 
Corra Linn, British Columbia, which point is from five to six miles below 
Granite, British Columbia, and about nine miles below the outlet of the West 
arm of Kootenay lake in British Columbia, and the applicant denies all other 
allegations of fact contained in said paragraph 5, and more specifically denies 
that said dam was constructed in disregard of the Treaty mentioned in the 
said Supplemental Response or any section thereof, and denies that the said 
dam was constructed in flagrant violation or any violation thereof, or that said 
dam was constructed with absolute disregard or any disregard of the moral 
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obligations or any obligation due and owing the Honourable the International 
Joint Commission, and the respondents herein, and denies that said dam was 
constructed with utter disregard or any disregard of the legal obligations 
imposed by virtue of said Treaty and denies that said dam was constructed 
with absolute and intentional or any bad faith toward the Honourable the 
International Joint Commission or the respondents herein. 


__ (3) The applicant further states in answer to said paragraph 5 that the 
said dam as constructed at Corra Linn, British Columbia, by the applicant 
was constructed purely and solely as a power dam under and pursuant to legal 
rights to do so obtained by the applicant from the Government of the Prov- 
ince of British Columbia acting through its duly appointed officials for that 
purpose, and because the construction of said dam so long as it was operated 
as a purely power dam without also being operated as a storage dam would 
not raise the natural level of the waters of Kootenay river on the United States 
side of the boundary line it was not necessary for the applicant to apply to 
the Honourable the International Joint Commission for permission to effect said 
construction or such operation as such construction and such operation of said 
dam would not come within the ambit of said Treaty. 

(4) The applicant further states in answer to said paragraph 5 that the 
said dam at Corra Linn, B.C., is capable of being used as a storage dam 
when and in the event of the consent of The Honourable the International 
Joint Commission being given to so use it, and that no greater cost was in- 
curred in the construction of said dam to make it possible to use it as a storage 
dam than would have been incurred were it being erected to serve as a power 
dam only without such storage. 

(5) The applicant denies each and every allegation of fact contained in 
paragraph 6 of the said Supplemental Response and in further reply thereto 
states that upon completion of the said dam at Corra Linn the applicant par- 
tially closed the sluice gates of said dam for the purpose of creating a pondage 
in the Kootenay river above the said dam, and at the same time to create in 
the said river and Kootenay lake an amount of storage which the applicant 
considered could’ be created without raising the natural level of the water at 
the international boundary line, and if in creating such pondage and such 
storage the level of the Kootenay river on the United States side of the inter- 
national boundary line was raised, it was done inadvertently, without knowl- 
edge of what the words “ natural level ” used in said treaty meant, and not with 
the intention of violating the aforesaid Treaty, nor with any intention of dis- 
regarding the moral or legal obligations due and owing to the Honourable the 
International Joint Commission, nor the respondents herein. The applicant 
is aware that it is necessary under said Treaty to obtain the consent of the 
International Joint Commission before it can operate the said dam to store 
water in Kootenay lake and river to the point where the natural level of the 


i river would be raised at the international boundary line, and has to that end 


now filed an Amended Application with the said International Joint Com- 
mission. 

(6) The applicant further states in reply to paragraph 6 of the said Sup- 
plemental Response that at no time either during the construction of the said 
dam or in its operation since the completion of said dam, has the applicant 
done anything to injure the respondents’ lands or anything that would result 
in the raising of the water table of the agricultural lands of the respondents, 
and that if the natural level of Kootenay river was raised at the international 


~ boundary line inadvertently, as mentioned above, nevertheless it was not raised 


to the point where complete drai 


nage of the respondents’ land could not be 


effected, as the level of the river adjacent to said lands has at all times been, 


since the completion of said dam, below the point where complete drainage 
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could have been effected from the said lands, and that if the said lands were 
not drained completely it was because of the voluntary act of owners of the 
said lands in closing the drainage sluice gates to maintain in the drainage 
ditches a higher level of water to raise the water table in said lands for the 
greater benefit of the crops to be grown thereon during the year 1982, or 
because of other causes having no relation to the level of Kootenay river. 

(7) The applicant further states in reply to paragraph 6 of the said 
Supplemental Response that the following figures, which show the elevations 
of Kootenay river, the elevations of the drainage sluices of Districts Nos. 1 
and 6 (being the two lowest drainage sluices of the thirteen districts) and the 
elevations of the water standing in the drainage ditch inside of the said sluice 
gates, fully substantiate the statements made in the immediately preceding 
paragraph. On November 21, 1931, when the elevation of Kootenay lake was 
at its highest level subsequent to the 10th of October, 1931, the date when the 
gates of Corra Linn dam were partially closed, the elevation of Kootenay river 
at the international boundary line was 1742-41 feet and the elevation of 
Kootenay river at the gauge nearest No. 1 District drainage sluice was at 
1742-92 feet; the elevation of the bottom of the outlet of No. 1 District drain- 
age sluice is at 1743-30 feet and the level of the water in the ditch on the 
inside of the gate of said No. 1 sluice was actually at elevation 1743-76 feet 
on November 24, 1931, being the nearest date when readings were taken, thus 
showing that there was a difference between the level of the Kootenay river and 
the bottom of the drainage outlet of about four and one-half (43) inches, which 
would allow of complete drainage of said sluice, and a difference between the 
river level and the level of the water in the drainage ditch of over ten (10) 
inches. The gauge readings of the level of the water within said ditch show 
that the level thereof increased after November 24 until it reached an elevation 
of 1744-46 feet on December 21, 1931, making a difference of one foot three 
and one-half inches (1 ft. 34 in.) between the level of the water within the ditch 
and the level of the river at that time, which latter had increased to elevation 
1743-16 feet in consequence of additional natural flow of water in the river. 


The lowest sluice outlet of any of the districts is No. 6, which is at eleva- 
tion 1742-80 feet, and on November 21 the level of the river was about three- 
tenths of a foot (-3 ft.) or over three and one-half (34) inches below the 
bottom of said sluice outlet. The elevation of the water in the drainage ditch 
inside of said sluice outlet was, on November 28, 1931, being the nearest date 
when gauge readings were taken, at 1741-95 feet, being lower than either the 
river level or the drainage outlet, showing complete drainage. As all other 
sluice outlets are higher than either No. 1 or No. 6, a greater difference in the 
level of the river and the level of the sluice outlets existed, ensuring complete 
drainage if desired by the respondents. 

It has been noted above that the level of the Kootenay river at the 
Bonners Ferry gauge rose, between November 21, 1931, and December 23, 1931, 
over three (8) inches, while at the boundary line, between the same dates, it 
lowered over one (1) inch, this difference being caused by the natural increase 
in the flow of the river. 

The above figures are all taken from the records of the United States 
Geological Survey transposed to Geodetic Survey of Canada Datum 1928 
pele by deducting two-tenths (-2) from the U.S. Geological Survey 

cures. 

(8) The applicant denies each and every allegation of fact contained in 
paragraph 7 and further in reply thereto states that the construction of the 
said dam at Corra Linn and of the compensatory work already constructed in 
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the Kootenay river between Granite, B.C., and Corra Linn. will not have the 
effect of increasing the flood stage on Kootenay river, but will, on the contrary 
have the effect of reducing said flood stage by one-half (-5) of a foot when the 
flow from said lake equals one hundred thousand (100,000) cubic feet per second 


to one and seventh-tenths (1-7) feet when the 4 ls t 
(200,000) cubic feet per second. ow equals two hundred thousand 


(9) In reply to paragraph 8 of the said Supplemental Res onse the appli- 
cant states that if any water was so vHlatieetbonty stored in Kten se tikes: teat 
river, the same has been entirely released so that the level of Kootenay lake 
is now below the average low water level, being -27 of a foot, or 3°24 inches 
below the zero of the Nelson, B.C., gauge. 


Respectfully submitted, 


R. C. CROWE, 


Solicitor for West Kootenay Power and Light 
Company Limited 


Dated at Trail, B.C., this 22nd day of February, 1932. 


N 


LIST OF EXHIBITS WEST KOOTENAY POWER AND LIGHT 
COMPANY LTD—GRANITE DAM 


West Kootenay Power and Light Co. Ltd. 

Exhibit 1—Watershed Map, Kootenay River. 1917. 
Exhibit 2—Storage graph, Kootenay Lake. 1929. 

- Exhibit 3—General Arrangement of Sluice Gates. 1929, 
Exhibit 4—Details of Sluice Gates. 1929. 
Exhibit 5—Typical section through spillway. 1929. 
Exhibit 6—Profile of Kootenay River and Lake. 1929. 
Exhibit 7—Map of Kootenay River showing proposed dam. 1929. 
Exhibit 8—Section calculations for flow and gauge records. 1929. 
Exhibit 9—Curves showing flow and water elevation. 1929. 
Exhibit 10—River contours and proposed excavation, Grohman Narrows. 


1929. 
Exhibit 11—Comparison of proposed and present water levels on lake and 
river. 1929. 


Exhibit 12——Licences for diversion and use of water held by applicants. 
Exhibit 13—Comparisons of discharge of Kootenay River at Nelson, B.C. 


United States Geological Survey 
Exhibit 14—Appendix to Statement by the United States Geological Survey 
filed October 31, 1929. 
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O 
AMENDED APPLICATION 


Or West Koorenay Power anp Ligur Company, Limirep, TO THE INTER- 
NATIONAL JOINT COMMISSION FOR APPROVAL OF WORKS IN THE KOOTENAY 
RIVER AND FoR THE RigHt TO SToRE WATER IN KooTEeNnay LAKE 


To the Honourable the International Joint Commission, 
Ottawa, Canada, and Washington, D.C. 


The undersigned, as solicitor for the West Kootenay Power and Light. 
Company Limited (hereinafter called the company) respectfully represents :— 


(1) That the company is a corporation chartered by special Act of the 
province of British Columbia, Canada, being chapter 63 of the Statutes of 
British Columbia, 1897, and amendments thereto, being found in chapter 78 
of the Statutes of British Columbia, 1911, and chapter 76 of the Statutes of 
British Columbia, 1929, copies of which said Act and said amending Acts are 
set forth as: Appendix 1 to the original application herein, the purpose of the 
company as set forth in said Act and amending Acts being that of acquiring 
and holding water licences, and the developing and selling of power therefrom 
and doing all things necessary or incidental thereto, including the building of 
dams and compensating works for the storage of water in rivers, streams or 
lakes within a radius of one hundred and fifty (150) miles from the city of 
Rossland, in said province. 


(2) That the company by said charter is authorized to purchase, acquire 


and hold land and real and personal property that may serve the purpose of its: 
incorporation. 


(3) That the company is in a position financially to carry out the pro- 
posed works hereinafter referred to. 

(4) That the company is the owner of several water licences granted by 
the Province of British Columbia in respect of water flowing in the Kootenay 
river at several natural power sites in that stretch of the river between the city 
of Nelson, British Columbia, and the mouth of the Kootenay river where it 
flows into the Columbia river, at which sites the company has erected large 
power plants at a cost of several millions of dollars and which plants have an 
installed maximum capacity of about two hundred thousand (200,000) horse- 
power, which plants require ten thousand four hundred (10,400) cubic feet per 
second of water to enable them to produce continuously their installed horse- 
power. 

(5) That the Kootenay river has its source in eastern British Columbia,. 
near the fifty-first parallel. It flows in a southerly direction into Montana, 
U.S.A., thence westerly to Bonners Ferry, Idaho, U.S.A., thence northerly and 
crosses into British Columbia at Port Hill, Idaho, and discharges into Kootenay 


lake near Kootenay Landing, B.C., approximately twenty-eight (28) miles from 
the international boundary. 


Kootenay lake has a length of sixty-six (66) miles with an average width 
of two to three miles and an area of one hundred and seventy (170) square: 
miles. The West arm, which branches off from the main lake near Proctor, 
B.C., has a length of twenty (20) miles and emerges into a continuation of 
Kootenay river, through narrows at Grohman creek, about two (2) miles west- 
erly from Nelson, B.C. The twenty (20) mile stretch of river between Grohman 
creek and the confluence with the Columbia river has sufficient fall for other: 
valuable power developments in addition to those above mentioned. 


THE KOOTENAY VALLEY 317 


nen sg ae a in the Kootenay river varies from average high water 
0 € hunarea and seven thousand (107,000) cubic feet per second in summer 
months to four thousand eight hundred (4,800) cubie feet per second in the 
winter. During November, December, January, February and March of each 
year the water flowing is frequently only sufficient to operate the two larger 
plants of the company at fifty per cent capacity; whereas during the high water 
period a very much larger amount of water than is required flows down the 
river. 

Maximum peak flow since the year 1900 occurred in 1903 when the flow in 
the Kootenay river below Nelson was approximately one hundred and fifty-one 
thousand (151,000) cubic feet per second and the level of Kootenay lake at 
Nelson stood at 21-6 feet above the Nelson gauge zero mark. The highest water 
on record occurred in 1894 when the level at the same point was 28-2 feet above 
zero and about two hundred thousand (200,000) cubic feet per second was flow- 
ing in the river below Nelson. . 
| Usually the annual rise in the water levels commences about the end of 
March and it reaches its flood peak generally between May 25 and July 10 
and on receding, about the end of August, reaches the level of four and one-half 
feet (4-5 feet) above the zero mark on the gauge at Nelson, B.C., which zero 
mark is the average low water level based on the average low water flow for 
several years. 


(7) That at the time when the company first commenced its power develop- 
ment on the Kootenay river aforesaid very large acreages of land between 
Bonners Ferry in the State of Idaho, U.S.A., and thence northerly to the inter- 
national boundary line at Port Hill, Idaho, were flooded by water from the 
Kootenay river during the months of each year constituting the high water 
period and as the river fell later in the season, acted as a reservoir for the said 
river, but in recent years very large portions of said acreages have been 
reclaimed by confining the Kootenay river to its normal low water channel 
between earthen dikes thus depriving the river of said reservoir with the result 
that in low water period the average flow of the river has been reduced and in 
high water period the average flow has been increased which in turn has resulted 
in depriving the company of a considerable portion of the former average min- 
imum flow of the river and therefore reducing the amount of power which the 
company ‘is able to develop in the low water periods. 

(8) That the company now has an application, dated September 6, 1929, 
before the International Joint Commission for the approval of the construction 
of a storage dam and compensating works and plans therefor in the Kootenay 
river at or near Granite, B.C., and a public hearing.in connection therewith 
was held by the said Commission at Bonners Ferry, Idaho, on November 6, 1929, 
which said hearing was adjourned without final action at the request of the 
representatives of certain interests in the State of Idaho, in order that further 
scientific studies could be made as to the effect that the proposed works would 
have on property in the State of Idaho, which said studies the company realized 
would delay any final action on its said storage application for at least one year. 

(9) The Consolidated Mining and Smelting Company of Canada Limited, 
the chief power customer of the company, had undertaken to the International 
Joint Commission in certain proceedings then before the said Commission, to 
construct extensive sulphuric acid and fertilizer plants at Trail, BC., to utilize 
the sulphur gases coming from its smelter, and by so doing to relieve the situa- 
tion that had arisen in consequence of its said gases drifting over the inter- 
mational boundary line and resulting in claims of damage being made by resi- 
idents of the State of Washington, the said undertaking being to the eat ae 
said plants would be in operation by August or September of the year 1931, an 
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in the operation of which plants a very large amount of electric power would 
be required, which said power was not then available and could not be made 
available unless the power company could increase its production of electric 
power either through the said storage of water on Kootenay lake, or through 
the erection of another power plant to supply the additional power during the 
winter of 1931-1932 and thereafter. 


(10) In consequence of the above mentioned facts the power company 
commenced the construction of a power dam and power plant at Corra Linn, 
B.C., being on the Kootenay river about five (5) miles below the site of the 
storage dam proposed to be constructed at Granite, B.C., in the company’s 
original application to this Commission, and completed said dam about the 
10th of October, 1931. The power plant however is not yet completed but it 
is expected to be completed within the next two or three months. 


(11) The,said dam at Corra Linn, B.C., has been so constructed that it can 
be operated efficiently solely as a power dam without raising the level of the 
river at the international boundary line. It can also be operated to provide 
the storage of water in Kootenay lake requested in the company’s original 
application but by so doing the level of Kootenay river would be raised at the 
Boundary line and therefore the consent of the International Joint Commission 
is necessary to the operation of the dam as a storage dam under and pursuant 
to Article IV of the Treaty of January 11, 1909, between the United States and 
Great Britain. In the building of the said dam no additional cost has been 
incurred to make it available as a storage dam than would have been incurred 
were it to be used purely as a power dam. 


(12) The company states that in addition to the completion of the said 
dam at Corra Linn, B.C., it has removed from the bed and banks of Kootenay 
river between the said dam and Granite, B.C., large quantities of rock and 
‘gravel in order to facilitate the free flow of Kootenay river between said points, 
but that this work will not result in the natural level of Kootenay river at the 
‘boundary line being raised at any time or in any way, but will have the effect 
of lowering Kootenay lake during the high water from one. half foot when ‘the 
flow from the lake equals one hundred thousand (100,000) cubic feet per second 
to 1-7 feet when the flow equals two hundred thousand (200,000) cubic feet 
‘per second. T 


(13) The company states that the volume of water leaving Kootenay lake 
is naturally limited by the cross sectional area of the Kootenay river channel 
at Grohman narrows, B.C., a point about two miles above Granite, B.C., and 
‘about two miles below Nelson, B.C., and therefore by enlarging the cross sec- 
tional area of said narrows a greater quantity of water would be allowed to 
pass at all stages of the lake level, making possible a lowering of the level of 
‘Kootenay lake and of Kootenay river at the international boundary line during 
the high water stages. ? 


(14) The company proposes therefore, if the consent of the International 
Joint Commission is given to this application, to enlarge the cross sectional 
area of Grohman narrows by removing therefrom substantial amounts of rock, 
gravel and boulders which will permit of the discharge out of the lake of a 
larger quantity of water than under the present natural conditions, and will 
therefore tend to lower the high water at all stages above the storage line here- 
inafter mentioned. , 


(15) That the dam as constructed at Corra Linn will not increase ‘the 
matural elevation of the waters in Kootenay lake or Kootenay river at. the 
‘international boundary line at any stage above the storage line hereinafter 
mentioned, and then only when being operated to effect such storage under, and 
pursuant to the consent now being sought from the International Joint Com- 
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mission. The said dam is constructed with sluice gates which will discharge 
‘a, much greater flow of water than has ever been recorded in Kootenay river, it 
‘being possible to discharge through said sluice gates more than two hundred 
and fifty thousand (250,000) cubic feet per second when the elevation of the 
‘water in the fore bay of the Corra Linn dam is at seventeen hundred and forty- 
five (1745) Geodetic Survey of Canada Datum 1928 Adjustment. 

(16) The company states that the dam at Corra Linn has been built of 
reinforced concrete on solid rock and is provided with motor operated sluice 
gates supported between massive reinforced concrete piers. 

(17) The company desires, by the construction of the compensatory works 
already completed in the river and the compensatory work to be completed at 
Grohman narrows as above mentioned and by the operation of the said dam at 
Corra Linn to provide storage of approximately six feet of water above elevation 
1739-32 the present average low water mark in Kootenay lake which is now 
the zero mark Geodetic Survey of Canada Datum 1928 Adjustment on the 
gauge at Nelson, B.C., which will assure the company of having approximately 
ten thousand four hundred (10,400) cubic feet of water per second flowing 
through ‘its power plants on Kootenay river at Corra Linn and below during 
the low water period. 

(18) The company proposes to effect said storage by partially closing the 
sluice gates in the said Corra Linn dam when the water of Kootenay lake 
reaches a stage of approximately four feet (4) above the said average low 
water mark at which level about twenty-three thousand seven hundred (23,700) 
cubic feet per second of water is flowing out of the river below Nelson and 
then allow the lake to slowly rise until it has reached the stage of six feet 
above said average low water mark, thus providing a storage in Kootenay lake 
of approximately six hundred and seventy-eight thousand four hundred and 
fifty (678,450) acre feet. | 

The storage at no time would be increased above the said six (6) feet 
above the said average low water mark, but will be reduced throughout the 
months of November, December, January, February and March as required to 
maintain an outflow from Kootenay lake throughout the said period of ten 
thousand four hundred (10,400) cubic feet per second and the said storage in 
any event will be all drained out to the said average low water mark at or 
about the end of March or when the waters of said river and lake commence 
to rise again as the result of the increase of water flowing into the said lake 
and river in the springtime, at which time the company would open the sluice 
- gates of Corra Linn dam to allow all water to pass through the dam that would 
then be naturally flowing out of Kootenay lake, including the additional flow 
- made possible by the compensatory works in the river above mentioned. ; 

(19) That the effect of operating the said dam so as to create the said 
storage will be to maintain the level of Kootenay lake and Nootenay river at 
the international boundary line at a slightly higher stage during the low water 
period than it would naturally be in some years when the level would have 
otherwise receded to the average low water mark or below it. 

(20) The company respectfully submits that the said works senha and 
proposed and the method of operation of the dam as aioe ee sie 
- will not have any injurious effect on any interests 1n the seh a S or 
any state thereof. Furthermore, the said proposed works ane e wit ion 
, of the said dam in the above mentioned manner will make it pee mos a 
the high water levels at the international boundary line se eR ie Me i, ne 
benefit of all interests in the United States and Papheu atte ‘ B en ERAS 

the State of Idaho, and is a benefit now being sought by said interests. | 
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(21) That the following drawings and plans filed herewith* shall be read 
with and form a part of this application: — | 


F-2 General Plan of site of Corra Linn dam and Power Plant. 
F-125 Plan of Kootenay River from west arm of Kootenay Lake to Corra 
Linn. 


F-230 Profile of Kootenay River and Kootenay Lake from Corra Linn to 
Bonners Ferry, Idaho. 
F-231 General Arrangement Power House and Dam at Corra Linn. 


(22) That Appendix 1 of the Original Application for storage rights in 
Kootenay lake, dated 6th September, 1929, and now filed with the Interna- 
tional Joint Commission, continue to be a part of this application as though 
incorporated herein. 

Wherefore the undersigned hereby applies to the International Joint Com- 
mission for the approval of the said works and the plans thereof and of the 
construction of said works substantially in accordance with said plans and for 
the right to store in Kootenay lake and Kootenay river in the manner above 
mentioned six (6) feet of water above the elevation 1739-32 on the Nelson, 
British Columbia, Gauge, Geodetic Survey of Canada Datum 1928 Adjustment, 
being the elevation that has been taken as the average low water mark of 
Kootenay lake at the said city of Nelson. 


Respectfully submitted, 


Ree 2CRO WE 
Solicitor for West Kootenay Power and Light Company Limited. 


Dated at Trail, B.C., this 8th day of February, 1932. 


P 


REPORT ON SOIL CONDITIONS IN KOOTENAY VALLEY, B.C., AND 
IDAHO, U.S.A. 


by P. A. FRrTerLy 
Assistant Hydraulic Engineer 
Dominion Water Power and Hydrometric Bureau 


Calgary, Alberta, 
February 20, 1932 


I. INTRODUCTORY 


1. INstTRUCTIONS, OrIcGIN oF Data, Opsect or Reporr.—lInstructions were 
received, on September 1, 1930, from Mr. J. S. Tempest, Commissioner of Irri- 
gation, to accompany him to Kootenay valley, British Columbia, for the purpose 
of investigating the soil conditions in that area on both sides of the boundary, 
with special reference to the alkali content. These instructions were based on a 
letter from the Director, dated August 21, 19380. 

The data for this report was obtained by an investigation made on the 
ground in what is known as the Kootenay Flats, extending from Bonner’s Ferry, 


*Copies of these drawings and plang are filed in the Offices of the Commission in Ottawa “ 


and Washington. 


ee ay 
es 
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Idaho, to Kootenay Landing, British Columbia. In order to have a clearer under- 
standing of the subject, careful consideration was given to the geology of the 
valley and to the origin of the alluvial deposits comprising the soils of the flats. 
Some of this geological information was obtained from Kirkland and Ellis 

Geology and Ore Deposits of Boundary County, Idaho,” issued by the Bureau 
of Mines and Geology, Moscow, Idaho; while the information regarding the 
formation of alluvial river deposits was adopted from Fraps’ “ Principles of 
Agricultural Chemistry.” The remainder of the information, together with 
certain observations regarding geology, alluvial deposits, soil conditions, water 
table, alkali, detailed information on the districts, ete., are original. 

The objects of the report are threefold— 


ec) A study of the surface and sub-surface soil conditions of the area, 
3 ne special reference to the identity and quantity of alkali salts present, 
if any. | 
(b) The effect of changes of water-table elevation on the movement of 
alkali salts, if present in the soil. 


(c) The effect of (a) and (b) on the growth of crops. 


2. Fie~tp Activiries.—The field work commenced on September 14, 1930, 
and was finished on October 18, 1930. Four weeks were occupied in the field 
investigation. 

The activities in the field were three in number:— 


(a) Sixty-five groups of soil samples and six water samples were 
obtained. Fifty-six of the former and all of the latter were located in the 
eleven districts on the Idaho side of the boundary, while nine of the former 
were obtained on the British Columbia side. 

(b) Thirty-one isolated soil samples, at varying depths from the surface 
to thirty-two feet were obtained. These were chosen, with the consent of 
the United States Geological Survey Engineers, from many samples pre- 
served by them when the wells were sunk on the Idaho side. 

(c) Inspection of general soil conditions in the valley was made in an 
attempt to correlate crop with soil conditions. 


3. OrFrice ACTIVITIES.— 


(a) Tests of the 364 soil samples and six water samples by means of 
the electric bridge, for alkali content. The results are given in Appendix 1. 
(b) Chemical analysis of certain representative and critical samples. 
Twenty-two soil and three water samples were analyzed by the University 
of Alberta, while six soil and two water samples were analyzed by the 
| Calgary City Chemist. 
_ Thirty-three samples in all were analyzed. 
| (c) Preparation of the report. This cludes a compilation and dis- 
| cussion of all collected physical and chemical data, together with the 
derived conclusions. It also includes a discussion of the soil conditions in 
each district. Appendices have been prepared dealing with the subject 
matter. 
II. GEOLOGY 


| 1. GENERAL Oricin.—The portion of the Kootenay valley with which we are 
concerned lies between Bonner’s Ferry, Idaho, and Kootenay lake, B.C., a dis- 
tance of 30 miles in Idaho and 15 miles in British Columbia. This constitutes a 
portion of the Purcell Trench which was formed by faulting and subsequent 
glaciation of the area between the Selkirk and Purcell ranges. Its total length 
is over 300 miles, and it lies parallel to the Rocky mountains. 
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The alluvial soils of the valley originate principally in the neighbouring 
higher lands and masses. A study of these lands will therefore be included in 


this report. 


2 GEenerRAL TopocraPHy.—Three types of topography are represented— 


(a) Mountainous areas consisting of the Selkirk range up to 7,500 feet 
high on the west side; and the Purcell range up to 8,000 feet high on the east 
side of the valley. : 

(b) Plateau-like areas lower than the mountains, on the east side of 
the valley. 

(c) Stream-Valley plain, occupied by the Kootenay river. 


The higher areas mentioned in (a) and (b) consist of metamorphosed sedi- 
ments, igneous rocks, etc., containing pure quartzites, argillaceous (clayey) 
quartzites, argillites and dolomites (principally carbonate of lime). 

The area mentioned in (c) is occupied by lake bed sediments formed by 
erosion of the nearby higher masses, (a) and (b). They consist of silts, sands 
and gravels, and are dealt with in paragraph 3, following. 


8 Koorenay VALLEY AND Kootpnay LAxre.—Kootenay lake, the lower end 
of which is now 14 miles north of the Boundary, originally extended at least to 
a point five miles southwest of Bonner’s Ferry near a former dam where Deep 
Creek emerges on the plain. Although the lake has varied in depth and altitude 
at various times owing to resistance of its dam and the fluctuations of its water 
supply, it had deposited stratified sediments to a depth of more than 200 feet 
in parts of the area. The highest level of this old lake was considerably above 
the 2200-foot contour above sea level; the valley and lake now lying at 
an elevation of about 1,750 feet above sea level. In its last stages Kootenay 
lake was dammed at a point five miles southwest of Bonner’s Ferry. The lake 
preserved this extent until recent times. Conversion of its southern extremity 
(i.e. Kootenay lake to Bonner’s Ferry) into a swamp probably has occurred 
only within the last few hundred years. 

The sediments occupy the trench for a depth of at least 200 feet above 
bed rock. Some portions of the general trench are probably filled to a depth 
of 500 feet. The intrusion of Mission Hill in District 11 and two small hills in 
District 1 near Well 1-11 would appear to corroborate this data, as the bed 
rock. cannot be very deep. Other lower hills probably exist which are covered 
by alluvial soil. 


4. RECLAMATION AREA TRAVERSED BY Koormnay River.—A more intimate 
study of the area susceptible of cultivation may now be made. 

The Kootenay valley, which has an average width of three or four miles, 
is traversed by the Kootenay river which flows northward into Kootenay lake. 
It meanders along the valley with a total loss in elevation of about two feet in 
75 miles or more of the river’s length. 

This flat hydraulic gradient causes the river to flow very slowly, although 
the discharge is surprisingly large owing to the depth and width of the river. 


5. FORMATION OF THE SOILS IN THE VALLEY.— 


. (a) Original Movement.—The soils filling the valley, which are alluvial 
in origin, may have had two sources, namely, from points higher up the 
river, and carried down by it, or, from the nearby terrain. The latter, 
being probably the most prolific source, will be considered for demonstration 
purposes, although both would originate in the mountain masses. 

Streams from the mountains carry particles of soil into the river, which 
takes these particles and carries them along. In time of flood this burden 
becomes greater. 
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(0) Deposition—Whenever the velocity of a stream is decreased it 
deposits a portion of its burden, the heavier particles being deposited first. 
Thus, when it spreads over the plain, it deposits a portion of the material 
on the surface of the plain. When a river in flood leaves its banks, the 
velocity is checked on spreading over the plain, and it deposits the coarser 
particles (fine gravel and coarse sand) near the channel of the river. The 
finer particles (fine sand, silt and clay) are carried farther, and are 
deposited in the swamps or low ground at some distance from the river. The 
tendency of a river under these conditions is to build its banks up above 
the rest of the plain. The fertile alluvial soils of the Kootenay were in this 
way gradually formed to a great depth. 


(€) Stratification—River deposits are stratified, 1.e., the material is 
sorted and deposited in layers of nearly the same fineness. Fine gravel, 
sand of varying fineness, silt and clay will be deposited in this way. This 
sedimentation does not necessarily occur in a regular manner, but depends 
on the location of the river and subsidiary overflow channels in the valley. 

Various stratifications have occurred in the Kootenay valley. Gravel, 
sand and silt deposits have been formed. Peat has been formed sometimes 
to a depth of three or four feet, from bulrushes, horsetail and other weeds 
and grasses. It is obvious that the deposition of strata will be irregular, 
forming ponds, marshes, “ waves”, ridges, ete. The subsoil strata of gravel, 
sands, silts, and clays will also be irregular in extent and thickness. The 
extremes in elevation over the plain extend to a few feet only. 

(d) Present Cross-section of the Valley—-A composite cross-section of 
the valley would appear as follows:—* | 

Thus 1t will be seen that the banks of the river are higher than the 
general elevation of the plain, while the overflow channels will be of a 
similar character, although not so prominent, for obvious reasons. by. 

Owing to the conditions during the formation the ridges will theoretically 
be of a more or less sandy character while the areas near the mountains 
will be clayey, with silt between these extremes. However, in practice these 
conditions do not fully appertain owing to the frequency of overflow chan- 
nels, bayous and other irregular features of the plain. 

(e) Changes after Deposition-—-The surface and subsurface soils to 
a depth of, say, five to eight feet, are changed after deposition because 
there is a tendency for the finer particles in the upper soils to be washed 
downwards by rain and other moisture. Thus the upper soils are often 
changed to a lighter character with a correspondingly opposite change: in 
the subsoil. Some of these changes could occur after the recession of the 
lake. 

The river is understood to be very deep, extending to ninety feet. It 
is quite possible that it has retained nearly the original bed and built up 
the surrounding land by flooding, as the velocity 1s not sufficiently great for 
scouring. 


III. Som INVESTIGATIONS 


1. Freup Work anp Exvecrrotytic Brivce TESTING.— 
(a) Securing of Soil Samples—In making the soil investigations of this 
area, groups of soil samples were obtained at selected points by means of a 
2-inch soil auger, which was more suitable than a soil tube on account 

of the moisture in the soil. : ie 
~_Samples were obtained as a rule at the following depths: 
A Weed eat 5: C 1’-5-3’:0; D 3’-0-5'-0 and E 95’-0-7°-0. In two 
cases the writer obtained groups to a depth of 20 feet at suitable intervals. 


*See diagram in original filed in the offices of the Commission. 


6762—214 


324 


INTERNATIONAL JOINT COMMISSION 


Certain of these groups were preserved in pint glass jars for possible future 


chemical analysis. The remainder were preserved in paper bags for bridge 
testing only. 

Notes were taken of conditions appertaining to the particular location 
and of salient points appertaining to each of these groups. 


(c) Bridge Testing—All of the samples were subjected to tests for 
alkali-content by means of the electrolytic bridge, which measures the ohms 
resistance of the wet soil. The so-called alkali salts consist of Ca SO4 
and in much less quantities, Naz SO4, Mg. SO, and certain other salts. 
These are detailed in Appendix 8b. This test is carried on in the field, or 
later, in the office. 

A parenthetical note might be made here to the effect that the amount 
of water added to the soil for bridge testing controls the concentration of 
salts in the tested sample. Divergence from results by chemical analysis 
may occur under these conditions. 

The table used for determining the percentage of alkali present when 
testing with the electrolytic bridge is as follows:— 

Less than 80 ohms; very strong alkali, probably greater than 1 per cent. 

Between 80 and 130 ohms; strong alkali, probably 0:6 per cent to 1 
per cent. 

Between 130 and 190 ohms; moderately strong alkali probably 0-4 per 
cent to 0-6 per cent. 

Between 190 and 400 ohms; weak alkali, probably less than 0-4 per cent. 

Above 400 ohms; negligible. 


The results of these tests were indicated on the maps according to the 


following legend, the information being conveyed by means of a horizontally- 
divided circle about three-eights inch in diameter:— 


Very strong alkali greater than 1 per cent. 

Strong alkali 0-6 per cent to 1 per cent. 

Moderate strong alkali 0-4 per cent to 0°6 per cent. 
Weak alkali less than 0-4 per cent. 

Negligible. 


Note—tThe symbols for the above amounts of alkali may be obtained from 


the original report in the offices of the Commission. 


The results of bridge-testing are contained in Appendices 1 and 2. A dis- 


cussion of results will be found under the various districts. 


2. OrriceE WorRK, INCLUDING CHEMICAL ANALYSIS— 


(a) Nature of Work.—The office work in the examination of samples 
was performed in the laboratory. It consisted of chemical analysis of a 
number of chosen samples which had already been tested by means of the 
electrolytic bridge, a study of the analytic data and comparison with bridge 
results. 

(b) Reason for Chemical Analysis——Soil testing by means of the 
Electrolytic Bridge is not sufficiently accurate for investigations of this 
nature without definite corroboration by chemical analysis. The bridge is 
essentially a field instrument and yields more or less rough results. In the 
area under discussion the problem was further complicated by the presence 
of peat, humus or calcium carbonate, all of which increase the resistance 
of the bridge, and consequently might produce results which were erroneous 
and at variance with the chemical analysis. 

It was found, incidentally, that peat and Ca COs do not occur 
together to any great extent. 
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(c) Choice of Samples for Chemical Analysis —The samples for 
chemical analysis were chosen after an examination had been made of the 
bridge results and of the nature of the soils themselves. Only those samples 
which appeared, by a study of bridge results. to contain the greatest amount 
of alkali, were included. 

_ Consequently one or two samples of certain groups were chosen for 
this purpose. 

Instructions were received from Ottawa that 25 samples of the 133 
preserved in glass jars were to be chemically analysed. Great care was - 
therefore taken in the choice of samples. 


(d) Origin of Chemist’s Data—Twenty-two soil and three water 
samples were analysed by Dr. Wyatt of the University of Alberta. On 
receipt of these results an additional set of six soil and two water samples 
were analysed by the Calgary City Chemist for more complete corroboration. 

The results were entered on the 16 sheets included in Appendix 8a. 


(e) Nature of Chemist’s data and its application—Chemical analyses 
were made of these 28 typical soil samples and five water samples to ascer- 
tain the precise nature and amount of the bases—Lime (CaO), Magnesia 
(Mg O) and Alkalis (Nao O); and acid radicals—Sulphates (S Os), 
chlorides (Cl) and Carbonates (C Oe); contained in the total salts. These 
bases and acid radicals shown in Appendix 8a have been combined by a 


_method based on the Atomic Theory to ascertain the identity of the salts 


contained in the various samples. 
A full list of these analyses is shown in Appendix 8b. 


(f) Interpretation of Chemical Analysis—In Appendix 8b, columns 
c, d, e and f, are shown the results of segregation of salts as derived from 
the chemist’s analysis. Before examining these results a brief discussion 
of the relation between bridge results and chemical analysis is necessary. 

All of the samples chosen for analysis, except 27 A skim and 29 A skim 
tested “weak” or ‘negligible’ on the bridge. These two exceptions were 
“skim” samples and of very rare occurrence. Explanation of the “skim” 
samples from “hoarfrost” alkali soil will be found in III, 4. e and in III 6. 
District 1. 

As a starting point in the discussion it was decided to average the 
results. The samples were found to contain the following average amounts 
of the various salts, according to the data contained in Appendix 8b:— 


(c) Sodium sulphate Nag S O4.. .. -°055 grams per 100 grams soil 
(d) Calcium sulphate Ca S Oy.. .. °230 ff 

(ec) Magnesium sulphate MgsS O4.. +037 
(f) CaClo, Mg Cle, Ca (H COsz)o, 


Moa (H COg)s, Na Clo. cio. “071 if 
(g) Total salts by addition........ +386 ‘ 
(h) Total salts less CaSO4.. .. .. .-, +168 i 
(iC oodesatter tention. aslo de> $8 Fe # 
(7) Average Ohms Resistance... .. ..  *347 ‘ 


(k) Per cent Salts from Bridge Table. -073 


This numerical analysis indicates the small average amount of total 
salts (0°39 per cent) Dei average of total salts less Ca SO4 (0-163 ste 
cent). The calcium sulphate is eliminated because it 1s comparatively 
innocuous, being only 0-2 per cent soluble as compared with 40 per cent in 
the case of sodium and magnesium sulphates. It is to be noted that nes 
percentages are probably the maxima to be found anywhere in the valley, 
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as the samples chosen for analysis were those which indicated the highest 
percentages by bridge test. The average alkali content of any number 
of samples chosen indiscriminately throughout the valley would therefore 
logically be less than the amounts quoted above. The results of analyses 
will be discussed in detail under the districts from which the samples were 
obtained. 

Of the 28 soil samples which were analysed, 18 samples contained less 
than the average of toxic salts (0-163 per cent); 21 samples contained less 
than 0-200 per cent; and 26 samples contained less than 0-400 per cent. 
Only one sample—26 C—contained 0-500 per cent. 

Sample 26 is in the centre of the soil column of Group 26, of which the 
remaining samples contained about 0-1 per cent. It is therefore probable 
that this particular sample contained a small extra concentration of salt 
not shown in the bridge test. A considerable length of time usually elapses 
between the taking and testing of a sample and its chemical analysis, and 
repeat samples cannot be obtained owing to distance. In this case the 
bridge indicated a “weak” amount. Therefore, reasons for any departure 
from the average must be deduced if possible. The bridge test did not indi- 
cate much difference in content. As before mentioned, infallibility is not 
claimed for the bridge. The results may not be absolutely accurate but 
form a fair guide when all samples cannot be chemically analysed. Appendix 
8b, columns (A) and (k), contain the total salts less Ca SO, and the per- 
centages of salts from the bridge table, respectively. Appendix 8c contains 
the same data in graphical form. 


An alkali content (less Ca SO,4) of 0-5 per cent is not a large amount in 
itself as even wheat will withstand 0-7 per cent, and when considered as a 
single sample of a large number of samples, it fades into insignificance in any 
argument. 

Soils are by no means homogeneous, and a small concentration of 
alkali might very readily be located in a single sample. There is obviously 
a limit to the arguments that can be based on the results of analysing the 
contents of a hole 3-inch in diameter from a field of many acres, whether 
by bridge or chemical analysis. However, the balance of evidence is greatly 
in favour of the statement, that this is a very unusual and infrequent 
occurrence, particularly as the chosen samples for analysis apparently 
contained the most alkali, judging from the bridge tests. 


The results of analysis of the water samples indicate that they are 
practically free from alkali. It is obvious that if alkali were present to 
any extent it would be found in the water samples which were obtained 
at strategic points. 


(g) Dr. Wyatt’s Report on his own Analysis ——In order to corroborate 
the statements made above, the report of the chemist is desirable. In his 
report Dr. Wyatt stated that “The total salts present in the samples were 
of a low order in all cases. From these results it would seem that the 
present conditions would indicate no detrimental results from the alkali 
salts with the one exception of the skim sample in group 27 (this has already 
been explained). The soluble carbonates in all cases were present only in 
small quantities and only in bi-carbonate form, as indicated by the reac- 
tion (Ph values), as well as by the fact that in no case were normal car- 
bonates indicated during the process of titration when phenylphthalein 
was used. Of the results (salts) actually found, by far the greater portion 
consisted of sulphate of calctum and showed very small quantities of sodium 
salts. The calcium sulphate salts are not nearly as toxic as the sodium 
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salts, and they did not show up in a bridge test to the same extent as do 
the sodium salts. For this reason the bridge test indicated less salts than 
are actually found in the soil. However, the bridge test under such condi- 
tions would give a fair idea of the toxic condition of the soils. It is just 
possible that the toxic conditions of the peat samples are less serious than 
is indicated by the bridge test.” 


(h) Limit of Tolerance or Toxicity—Dr. Shutt of the Central Experi- 
mental Farm, Ottawa, formulated certain rules for guidance of the Domin- 
ion Irrigation Branch regarding the allowable limit of alkali salts present 
in soils in the growth of plants under irrigation. They are quoted at this 
point in order that an idea might be formed of the action of alkali on 
plants. These rules were formulated after a correspondence with several 
eminent United States agriculturists. The rules were as follows:— 

“Land may not be used for irrigation if A (0-0’ -5) tests less than 
190 ohms, and B sample (0’ -5-1’ -5) less than 130 ohms.” Samples lower 
than 1-5 feet are apparently not limited in content, as they are not men- 
tioned under the rules. 


(1) Calciwm Carbonate-——The presence of CaCO, was roughly indi- 
cated by means of a commercial solution of hydrochloric acid applied to 
the wet soil. The amount of effervescence is roughly indicative of its 
prevalence. This salt is practically insoluble in water and is consequently 
harmless to plants, but it affects the bridge results. 

The legend used on the maps (appendix 6) is as follows:— 

“No CaCOs” indicates no reaction. 

“Ca COs”—small reaction. 

“Ca COs” average reaction. 

“Ca CO,”-+strong reaction. 


(j) Class of Material—Each sample was classified by field observa- 
tion only, according to the nomenclature of the U.S. Bureau of Soils. 
Appendix 7 gives details of the standard. 


3. Errect or Heigut or WaterR-TABLE oN GrRowTH oF PLANTS.— 


(a) Proposals of the West Kootenay Power and Light Co—The pro- 
posals are understood to include the storage of water to a total extra depth 
of six feet beginning about September 1 to 15. ‘This storage continues 
until approximately January 1. Withdrawal of this stored water then 
begins and continues until March when the amount withdrawn equals the 
flow of the river. The gates are then opened and the water lowers through 
the summer faster than under natural conditions. 


(b) Effect of Proposal—Under these proposals, the water-table in the 
area should lower more quickly than under natural conditions due to 
greater hydraulic head, provided water seeps into the river from the land. 
The plant life certainly needs water during the early periods of growth; 
and the water table should be very low long before the period of maturity, 
under these proposals. The water table can be controlled in the districts 
as at present. The headgates of District 6 are understood to have been 
shut during the autumn of 1930 even after the river became lower. Appar- 
ently this was done in order to conserve the water table for use in ee 
the crop. This would appear to indicate that the farmers themselves know 
the value of the water table, particularly during dry years. 


ti 1SS8t ‘aht.—Reliable authorities are 
c) Authorities as to the Permissible H eight Reliable 
very a and rightly so, in committing themselves on this point. They 
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qualify their statements by certain conditions. They state that the neces- 
sary depth varies with the types of soil and plants, and consequent root 
system. However, several agriculturists both in Canada and the United 
States advanced opinions at the request of the writer. All available evi- 
dence is hereinafter quoted. 


Domestic Opinions 


The writer spent two weeks inspecting the Bedford Levels and the 
Pevensey Levels, in the east and south portions, respectively, of England, 
in 1919, in company with the respective superintendents. Thousands of 
acres in these areas were being used for agriculture, mainly grazing, if 
memory serves. The water table was only a foot or so beneath the level 
surface. The land was so low and the water so high that the fall of the 
tides was depended upon for drainage from the canals by means of gates. 
The drainage ditches possessed absolutely no fall for miles, depending on 
hydraulic head alone for discharge. 

W. L. Jacobson and W. H. Snelson, formerly of this branch, are con- 
sidered to be authorities, particularly the latter. Mr. Snelson is quoted 
by U.S. Agriculturists regarding many phases of his research work. 

Mr. Jacobson states that “shallow rooted plants, such as pasture 
erasses and clovers, may be grown with the water level at three feet, while 
for a deep rooted plant such as alfalfa, the water level should be not nearer 
than five feet. In general, it may be safely stated that for most crops 
under average soil conditions any existing water-table need not be main- 
tained lower than four feet below the ground surface.” | 

Mr. Snelson states that he carried on a series of investigations on 
the Dominion Government Irrigation Plots at Strathmore, Alberta, in 1915 
by means of wells in certain irrigated plots where the water-table was 
often only 2 feet from the surface at certain times during the growing 
season. 

Kootenay Valley itself may also be cited as an instance of good crops 
being produced when the water-table rises to a point near the surface. Dur- 
ing the present investigation, September 14 to October 18, 1930, water- 
table was found at the following depths at points which produced good 
crops:— 


Group pees of Group ee of 
1 A tie a su ee eR oh a ie oe a 5-5 GOO OMEL tte BACtS 2) RRR Te eS tates: Sa 5°2 
SGP AL. RUMP TA NE. OOP k. O 4-8 BOs, Uae Raton. wee) treseee 5-0 
PASS Sat, Ses at AGRO) Rear ny les Vit Dat opc Neate le i Uf SEE oa ee A. Fe Ae eens Meio 6-5 
Mod Ah a Re tie Rick) 2 fi Ty lac tiga he a alae 2-6 Ree e AG chk ham Wat 7:0 
AO LEY EOE POE EIT ENN SNES OM ee 6-3 AQ act 1b . er? : cep eert ao 7-4 
DA er Pes we GR Mis TRY VC ISTEN strc RGM yh NY ae 7-0 Oi ae hc ERs 5 ME, OE eee eee 6-8 
A Rs RT Ort LN tens, ALMA RAT, See EEA 3-0 DOTA ke ee ee ee eee 3°3 
AR a tise SAR hs, ART ee eR, cae eke & SE 5-4 DOE Ka VES OEL ST oe Rel 4 ere eee eee 4-9 
DAN oe NE Nm BONS ok LS Sig aes 3°7 


It is to be noted that these depths were obtained in October, after the 
water table had presumably fallen during the growing season, and after 
the crops had been harvested. 
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Foreign Opinions 


The opinions of two United States authorities were requested on this 
question. These were Prof. F. J. Veihmeyer of the College of Agriculture, 
University of California, Davis, California, and W. G. Sloan Consulting 
Agricultural Scientist, of Boise, Idaho. 


Prof. Vethmeyer after citing several authorities, states:— 


“I think it would be safe to conclude that, in general, four feet 
of soil above a water-table would be satisfactory for field and truck 
crops and at least six feet for deciduous trees.” 


Mr. Sloan states that in his opinion the safe minimum distance from the 
ground surface to ground water is dependent on the following major 
factors :— 

Capillary power of soil. 

Uniformity of soil structure from surface to ground water. 

Character and amount of alkali salts in soil and water. 

The period of time during which ground water remains within capillary 


distance of the surface. 


He states that “a four-foot depth might be safe for a short period of 
years but for permanent safety not less than six feet should be considered. 
The gradual accumulation of alkali from a water table four feet from the 
surface may be almost imperceptible from year to year but over a period 
of from fifteen to twenty years it is quite liable to become so serious as to 
destroy the value of the land for general farming. If diversified farming is 
practised, the water-table must be kept low enough for the deepest rooted 


“crops.” 


It might be noted, however, that the results of this investigation indi- 
cate that alkali is not present in the Kootenay valley in harmful quantities 
and, therefore, the danger of a gradual accumulation of alkali from a water 
table near the surface, as stated by Mr. Sloan, is not particularly applicable 
to lands in the Kootenay valley. 

Mr. Sloan enumerates the following references on ‘‘ The Safe Minimum 
Depth to Water-Table in Irrigated Crops.” 


“ Trrigation Engineering” by Davis and Wilson, 7th Edition, John Wiley 


& Sons, New York. Page 195, para. 5. 


“ Drainage and Flood Control Engineering” by G. W. Pickels, Ist 
Edition, 1925, McGraw-Hill Book Co., New York. Page 219. 


“and Drainage and Flood Protection” by Etcheverry, 1st Edition, 
1931, McGraw-Hill Book Co., New York. Page 30. 


“ Control of Water” by P. A. M. Parker, 1925, Geo. Routledge & Sons, 
Ltd., London. Page 748. hile 

The first two books are in the library of this Bureau, the third is absent 
and the fourth is present in its 1913 edition. 


Davis and Wilson state that the ground water on irrigated land should 
be kept five feet or more below the surface of the ground. 


Pickels differentiates between irrigated and arid soils. He states that 
the drains, or, in this case, water table should be lower in arid soils than in 
irrigated soils and that, in irrigated soils, the minimum depth of drains 
should be six feet. It is to be remembered that the efficiency of drains 
decreases laterally, and depends on their distances apart. The relief depth 
would therefore be less than six feet midway between them. 
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Parker gives several illustrations and opinions, varying from one to 
six feet. i 

F. H. Burkitt, of India, in a note to the Central Board of Irrigation at 
New Delhi, India, dated June 20, 1931, and contained in the “Digests of 
Technical Notes, 1931,” states in paragraph 41 of “ Water Logging and 
Reclamation ” as follows:— 

“Provided that the subsoil water is kept moving, a high water- 
table will not sour the land and good crops can be grown even where 
the water-table is only a couple of feet below the surface.” 

This publication is on File 1195-W.—21 R.S. in the Ottawa Office of 
the Dominion Water Power and Hydrometric Bureau, under date February 
13;.1932. 

“ Principles of Agricultural Chemistry” by G. 8. Fraps. The Chemical 
Publishing Co., Easton, Pa., contains some very interesting data on this 
subject in pages 101 to 105, which corroborate the above observations. 


4. KooTENAY VALLEY IN BRITISH COLUMBIA.— 


This constitutes the Canadian portion of the valley. One reclamation 


scheme has been constructed at the south end. Indian Reserves form a large 
portion of the remainder. 


The soil conditions in the Valley, on both sides of the boundary, do not 


differ materially. They will be treated separately, however, for National 
reasons. 


(a) Soil Conditions—Nine groups of soil samples, viz., 1, 2, 3, 4, 5, 
6, 7, 24, and 25, as detailed in Appendix 2, were obtained on the Canadian 
side to a depth of 7 feet. The groups were obtained at widely divergent 
and typical points although all were located comparatively near the river 
in order to use it as a datum for levels, no topography maps of the Cana- 
dian side being available. Profiles were run to the river in each case. 
(See Appendix 3). 


(b) Water-table-—The whole Canadian valley possesses a water-table 
which lies at varying depths from the surface depending on the nature of 
the subsoil, time of year and location in the valley. 

In groups 1, 2, 3, 5, 6, 7 and 25 the water was found to be less than 
seven feet below the surface. No water was found in Groups 4 and 24 
at a depth of seven feet. (See Appendix 3). 

The elevation of the water-table in the valley appears to be related, 


in part at least to the elevation of the river surface, which may vary . 


eighteen or twenty feet during the year. Any relation which may exist 
between the water-table and the river can be ascertained only by wells. 
The water-table is apparently highest in the spring but lowers during the 
summer. If there be any seepage along the toe of the mountain slopes 
then the water-table would certainly be augmented from this source. The 
comparative amount of water added by the river and by seepage, to the 
water-table was not ascertained by the writer. The water-table in Groups 
1, 2, 3 and 25 was higher than the river surface; that in 5, 6 and 7 was 
the same, or lower. No water was found in Groups 4 and 24 to the 7-foot 
depth. This has reference to the Canadian side. The rate of fall of the 
water-table will depend on the class of material, providing that much 
actual seepage occurs both into the river when the water is low, and into 
the land when the river is high. Valuable information might be obtained 
if both banks of the river from Bonners Ferry to Kootenay lake were 
examined after the spring flood, i.e., when the water is falling, from a 
launch, to ascertain the amount of water, if any, which is seeping from 
ve fea to the river. This should be done soon after the river has begun 
o lower. 


I, 
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Any opposite movement during flood would need to be ascertained by 
means of wells immediately under the river banks. 

This report is accompanied by Appendix 3, which shows the profile 
of the surface at each group, and the depth of water-table if found at less 
than seven feet. 


(c) Type of Soil—For general purposes throughout this report the soil, 
both on the Canadian and the American side, is divided into two depths, 
0’-0-3'-0, and 3’-0-7'-0. The type of soil was found by examination of 
the soil groups, to change very little from south to north. However, a map 
showing the location of groups obtained, Appendix 4 which accompanies 


‘this report, indicates that it is slightly heavier near the Kootenay lake than 


at the boundary, i.e., more silt and clay are present in the north, and more 
sand near the boundary. In other words, the finer particles are slightly 
more prevalent in the north. It is also noted that the soil becomes heavier 
from the surface down the soil column. Appendix 2, column 10, contains 
this information in detail. The basis of soil classification is shown in 
Appendix 7. 


(d) Peat—Undoubtedly a considerable amount of peat will be found 
in the pools and marshes at a distance from the river. This is indicated 
by the presence of numerous large areas of bulrushes, horsetail and other 
vegetation. However, all of the groups were obtained within 400 to 800 
feet of the river. In consequence, only one group, No. 3, was obtained 
with an appreciable amount of peat. Three other groups 4, 24 and 25, 
contained a small amount of peat on the surface. 

(ce) Alkali Content by Bridge Tests—Nine groups, viz., 1, 2, 3, 4, 9, 
6, 7, 24 and 25, were obtained on the Canadian side. Groups 1 and 2, 
only, contained more than a negligible amount of alkali, and that in the 
first few inches. The remaining samples tested negligible to the depth 


- of seven feet. ‘“Hoar-frost” alkali, hereinbefore described, was found at 


Groups 1 and 2, on the Canadian side. Only the first quarter-inch tested 
unfavourably, the soil being alkali-free beneath. The areas are circum- 
scribed in extent, being from 200 feet diameter upward. 

In the opinion of the writer this small concentration on the surface 


contains the whole of the alkali present in the soil column, at least to 


the limit of capillarity. There may have been a small amount present 


in the soil column above the general water-table. 

The constant vertical movement of the water-table would dissolve all 
of the alkali it could reach except the upper few feet which would only 
occasionally be reached by the water. 

The majority of the salts would thus be leached out and taken away 
by drainage during past ages. Capillary attraction will cause water to 
rise sixteen inches in coarse sand and four feet in silt or clay. In 
Kootenay Flats the highest limit would vary from three to four feet. It 
could therefore easily act in the space between the surface of the ground 
and the level of the water-table. 

Results from Groups 1 and 2 would indicate that only the first quarter- 
inch contains an appreciable amount of alkali as the test of Sample “A” 
in each case indicated a negligible amount. It still continued to decrease 
to a depth of seven feet. | 

The remaining groups indicate a negligible amount of alkali through- 
out the soil column, without exception. As a general rule the amount of 
alkali consistently decreased with the depth. 

If no alkali be present to a depth of seven feet (with the above excep- 
tion) with the water-table rising near the surface during some portion of 
the year at least, it is logical to believe that no alkali is present to any 
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appreciable extent in any portion of the soil column, especially as some 
wells were tested to a depth of 30 feet to 40 feet with a negligible result. 


These general remarks apply to the Idaho side, as well as the Canadian 


side of the boundary. 


(f) Effect of Water Table on Vegetation—With the exception of the 
reclaimed area the whole surface of the Canadian valley is covered with 
a heavy growth of many different kinds of water grasses and weeds, such 
as horsetail, bulrushes, cat-tail, etc., much of which is cut by the Indians 
for hay. The reclaimed area yielded a good crop of wheat. 

Shallow-rooted plants may be grown with the water-table level at 
3-0 feet, while for a deep-rooted plant the water-table should not be 
less than 5 feet. In general, the water-table should be maintained at not 
less than four feet below the surface. This has already been fully dis- 
cussed in III, 3 c. and III, 4 v. 


(g) Alkali Content by Chemical Analysis—No Canadian samples were 
chemically analyzed as the Idaho data applies on both sides of the 
boundary. 


5. KooTmEnay VALLEY IN [DAHO.— 

A large portion of the valley from the boundary to Bonner’s Ferry has been 
reclaimed by means of dykes. Eleven districts have been formed to date. The 
number and size of the districts were determined by the creeks issuing from the 
mountains. 


Accurate and detailed topographical maps had been prepared by the 
United States Geological Survey. The locations of some three hundred wells 
which had been sunk were indicated on these maps which are included in 
Appendix 6. The elevations of the tops of the pipes being known, this informa- 
tion was used to ascertain the elevation of ground surface, water-table, etc..,. 
in connection with the soil samples. The United States elevation datum is. 
understood to be 0:2 feet lower than the Canadian datum. 


It might be mentioned here that some areas of peaty soil have been burned 
inadvertently, thus losing a foot of elevation. Most areas lose elevation by 
cultivation, as much as a foot being noted, by comparison of new level with 
those on the topographical maps. 

Fifty-four groups of soil samples were obtained from this area, each to a 
depth of seven feet, and two more groups, 18 and 26, to a depth of twenty 
feet. In addition to these fifty-six groups, thirty-one miscellaneous samples 
were obtained from the spoil of the wells sunk by the United States Geological 
Survey, the samples having been preserved by them. Six samples of free water 
were secured from the Kootenay river, drainage ditches and certain ponds. 


These samples, 323 in all, were tested for alkali content by means of the 
electrolytic bridge. 


Appendix 6 consists of copies of the nine United States Geological Survey 
maps on which have been placed condensed information connected with each 


group, each of which is correctly located thereon. The information is as 
ollows:— 


(a) Elevation of water-table at nearest well—The water-table at the 
sample, if within reach of the seven-foot soil auger, was obtained, but 
the nearest well supplied this information more accurately and quickly as 


considerable time was required for the water to reach its correct elevation 
in the group hole. 


(6) Degree of concentration of alkali—This data, having been deter- 


mined by the bridge, is entered on the maps in accordance with levend 
described in III (1) (c). P ce with the legen 


a 
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(c) Average class of material of the first three feet and of the next 
four feet, and to a further depth if obtained. In appendix 2 a rough idea 
of the class of material of each sample is indicated, this information being 


gained by observation only, as no physical analysis was available. This ; 
described in III (2) (i). sae y as available is is 


, (d) A rough estimate of Ca CO, present as described in III (2) (h). 
Each district will be treated separately in this report. 


District 1 


This District lies on the west side of the river as shown on Maps Nos. 7 
and 8, Appendix VI. 

Eleven groups, viz: 12, 11, 10, 8, 16, 27, 13, 15, 14, 17 and 28, were obtained 
in this District to a depth of seven feet, and two groups, 26 and 18, to a depth 
of twenty feet. In addition samples were chosen (Group 19), from the spoil 
bank of Recording Well! No. 1, near well 1-52, which is probably about fifteen 
feet deep. 

More deep samples would have been taken if the writer had not been 
indirectly warned by a United States Geological Survey engineer of the possi- 
bility of starting an artesian effect and thus causing damage to property. His 
informant stated that “one man in the valley had been apprehensive of results 
of sinking wells which might cause floods and subsequent damage.” 


Location of Groups—An attempt was made to obtain a general north and 
south cross-section to include flat lands and ridges. 

Groups 8, 10, 12, 18, 14, 18, 26 and 28 were obtained on flat areas. 

Groups 15 and 17 were obtained on ridges on the sides of overflow channels. 

Group 11 was obtained to ascertain if possible the reason for failure of 
wheat to grow in an area five feet in diameter, at request of Mr. Matthews. 

Group 16 was obtained, by request, in the centre of an area which 
produced 3,000 pounds of peas per acre, a very large yield. 

Group 27, was obtained by request at a point 30 feet northeast of Group 10 
in order to study the reason for appearance of hoar-frost alkali on the surface. 

Group 19 was obtained from the spoil bank of Recording Well No. 1 in 
order that the lower depths for alkali-content might be tested and to ascertain 
the class of material. 


Class of Material—A study of the information gathered in the groups 
indicates that the surface soil in the flatter areas with a general elevation of 
1748 to 1754 varies from fine sandy loam to silt loam. In fact the soil is very 
light and “ fluffy” for the first few mches in some areas, partly due to the 
presence of humus. The next four feet consist of fine sand, coarse sand, or 
silt loam. Very little clay or clay loam is in evidence. 

Clay loam and blue clay with strata of sand and sandy clay extend to at 
least 30 feet. Brown and red and green streaks were also noted, which is to be 
expected, considering the origin of the soil. The log of the wells which were 
made by the labourers who sunk the wells, appear to substantiate the statement 
that the sand, silt and clay exist in more or less distinct layers. 

The soil in general appears to be heavier at the sides of the valley than in 
the centre. 

: Two groups, 15 and 17, were obtained on the ridges on the sides of the 
overflow channels. These overflow channels together with the two contiguous 
ridges are indicated on the map, appendix 6, sheet 7, by close rows of contour 


lines meandering through the flats. 


These ridges appear to consist of silt-loam, loam and sand; in other words, 


of a lighter soil than that on the flats. This condition substantiates the general 


theory. 
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Alkali Content of the Soil by Bridge Tests Fourteen groups were obtained 
in District 1. Groups 8) 11, 18, 15, 16, 17 and 19 indicated a negligible amount 
of alkali in the soil column to a depth of at least seven feet. Groups 10, 27 
and 28 tested “ strong’ in the “skim” sample only, that in the remainder of 
the soil column being negligible. Group 26 tested weak to 3 feet, then negligible. 
Group 14 tested very weak (nearly 400 ohms) to 0°9 feet, then negligible. 
Group 18 tested very weak (nearly 400 ohms) to 0-5 feet then negligible to at 
least 20 feet. 

Even the very small amount of alkali present consistently decreased with 
the depth. The results of testing the “skim” sample could alone form the 
basis for possible argument regarding injury to crops. 

If any larger quantity of soil were taken than a bare quarter of an inch 
it would be seen that not sufficient alkali would be present in a reasonable soil 
column, say one inch or two inches, to be noted by the bridge. Moreover, the 
areas from which these samples were taken did not indicate any crop injury 
whatsoever. On the whole, injury to crops appears to be very unlikely when 
such a small amount of alkali has risen to the upper three feet during all of 
the centuries by means of movement of water-table and capillarity, especially 
when the soil column to a depth of thirty feet or more contains little or no 
injurious salt. The tests from United States Geological Survey Samples 1 to 31 
to a depth of thirty feet or more prove this statement. 

In District 1, Samples 26A, 26B, 26C, 26D, 26H, 27A skim, 27A and 27H 
were analysed. Samples 26A and 26C were first analysed by Dr. Wyatt. He 
found a total salt content of 0-7 per cent in 26C. Samples 26B, 26D and 26H 
were afterwards analysed by the Calgary City Chemist to find an explanation 
for the apparent high content. This condition has been discussed and it has 
been shown that the general conclusions are not affected by the results. The 
same is true in the case of “27A skim.” 


Alkali Content by Chemical Analysis (Appendix 8b).—Appendix 8b, 
column K, contains the percentages of salts according to a bridge table in 
Bulletin 61, US.D.A., in possession of the writer. Comparison of k and h 
proves interesting. The ohms resistance of 26A, 26B and 26C were nearly 
identical. This similarity did not occur in the chemical analysis and is shown 
graphically in Appendix 8c. 


The Carbonates—The silts appear to contain more of the carbonates than 
the clays. The peats do not contain any carbonates. These carbonates affect 
the bridge, i.e. the bridge is not so accurate in their presence. 


Peat.—Only a small amount of silty peat is present in this district and that 
to a depth of a few inches only. In fact this should be called humus owing to 
the amount of soil with which it is mixed. Peat also acts adversely in the 
accuracy of the bridge and on account of its presence in the soil it is advisable 
to corroborate the bridge results by chemical analysis. This is illustrated by 
Groups 21, 54 and 59, noted in Appendix 1. 


Water Table—The water table at the nearest wells to the variuus groups 
was ascertained when the groups were obtained; but, as they are isolated eleva- 
tions taken indiscriminately this information cannot be correlated in any general 
way. Mr. Matthews deals exhaustively with this phase. 

_ The elevations varied from 47-61 in 1-32, where the ground surface eleva- 
tion is 53-99 to 36-90 in 1-43 with a ground elevation of 49:51. The nearest 
approach of the water table to the ground surface is at G. 28 near 1-32 where 


its depth was 3-7 feet. The elevation of the water in the Kootenay river would 


be about 43-0 on October 6, 1930. 
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Seepage.—Seepage was nv:ed at the toe of the mountain slopes. This aug- 
ments the volume of water in the flat. It is possible that this water comes 
directly from the hills, although the writer’s assistant—a casual helper who is a 
B.Sc. graduate of Oregon University and a mining engineer with a fairly com- 
plete knowledge of the geology of this area stated his belief in a false bedrock 
fifty or one hundred feet below the surface of the flat. He thought that. this 
false bedrock with its superincumbent soil exerted a pressure on the strata and 
water between that point and true bedrock which caused the water—the purest 
he ever knew—to gush out on the sides of the flat. This theory is given for 
what it is worth. Undoubtedly the seepage water is present and is added to 
the general water table. It might be noted that at the time of visit seepage 
water was flowing from a small hole in the north side of the road a few hundred 
feet west of 1-18. Another peculiar fact noted was that while the water table 
in well 1-12 was 3-37 feet below the surface of the ground, that in an extra well 
five feet east of 1-12 was 11-2. This would seem to indicate an artesian effect 
in the well. A “blow-hole” existed near the drain directly west of 1-8 and 
another one in the drain a few hundred feet west of 1-31. The artesian effect 
at these points decreases as the season advances. The artesian effect indicates 
either that the source of the water is higher in the hills or that pressure from 
below is exerted on it. 


District 3 


This is a small district lying on the west side of the river as shown on 
Map No. 6, Appendix VI. Soil groups Nos. 48 and 49 were obtained and tested. 
Group No. 48 was located in the slough and Group No. 49 in the upper lands. 
These two groups were typical of the district. 


Soil—The slough consists of peat to a depth of one foot. From this point 
to five feet a considerable amount of silt and clay are mixed with the peat. 
Silty-clay loam then exists to at least seven feet. In the uplands the soil 
consists of peat to a depth of 1-5 feet with silty peat to 3 feet. Clay loam then 
exists to at least 7-0 feet. Thus the soils of the uplands are lighter than those 
of the slough in the lower depths. 


Alkalt Content, by Bridge Tests——The bridge tests indicate that a very 
small amount of alkali, probably about 0-2 per cent, exists in the uplands to 
a depth of 3-0 feet and still less in the slough to a depth of 1-5 feet. The amount 
of alkali below 3:0 feet is negligible, and becomes less as one goes downward. 

No carbonates appear to be present. 


Alkali Content by Chemical Analysis——As the bridge tests indicated “weak” 
or “negligible” no samples from District 3 were analysed. 


Water Table—The ground level in the slough is about 53:5. The water 
table is about 51°5, which would be about 8-0 feet above low water level in the 
river and 2:0 feet below the surface of the slough. 


District 4 


District 4 lies on the east side of the river and has a large area. It is shown 


- on Maps 3 and 5, Appendix VI. 


Soil—Groups Nos. 9, 21, 43, 44, 45, 46 and 47 were obtained, all to a depth 
of 7-0 feet. No. 9 was in the drainage ditch near No. 47. From the south end 
of the district to about Well 4-134 the soil consists of loam for three feet with a 
sub-soil of silt loam. The soil to the north of this well and below contour 57 
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consists largely of peat to a depth of from 3 to 5 feet. In all cases except the 
first foot the peat is mixed with more or less silt. The soil below 4 or 5 feet 
consists of clay loam or silty clay loam. The silt and clay come nearer the 
surface in the northern end, in fact very little peat is evident, as is the case 
over the whole district above contour 57, approximately. 


Alkali Content by Bridge Tests—Groups Nos. 43, 44, 45 and 46 contain a 
negligible amount of alkali to a depth of seven feet. One group, 21, contained 
a weak amount only in B, C, and D. Group 47 obtained in a peat bed, con- 
tained a moderately strong amount—about 0-4 per cent—in the first eighth-inch 
(47A Skim). No alkali crust appeared on the surface, but on the inside of 
the drainage ditch, seventy feet to the west of Group 47, was found what was 
apparently a thin crust of crystals. Group 9, a single sample, was obtained at 
this time in the ditch. Group 47 was afterwards obtained for corroboration. 

The percentage of alkali in both Group 9 and Sample “ 49A Skim ” depended 
upon the amount of soil taken. Sample 49A appeared to contain a weak amount. 
Below this none was indicated. This matter of “ hoar-frost”” alkali has already 
been discussed. 

The carbonates are almost entirely absent because of the prevalence of peat 
and clay. ' 


Alkali Content by Chemical Analysis—Samples 21C, 21D, and 21K were 
analysed. The results generally corroborated the bridge tests. Sample 21D 
contained 0-577 per cent of total salts, but the most of this was CaSO, which is 
harmless. The salt content of the rest was found to be very small. 


Water Table.—In the south the water table is very low, being 42-88, 
about the level of the river. Over the rest of the district it is much higher, being 
as high as within 2’-5 to 3’-0 below the surface. Near the north end it is about 
Oo: 

District 5 


This is another small district lying on the east side of the river as shown 
on Map 6, Appendix VI, and consisting of a few hundred acres only. Soil 
eroups Nos. 54 and 55 were obtained and tested. These were located on average 
soil. 


Soil—The soil below contour 60 consists of peaty loam and clayey peat in 
the first three feet. Below 3 feet it consists of silty clay loam. Above contour 
60 and on the west side the soil is lighter. Little or no carbonate is present. 

Groups 54 and 55 were obtained in what could be considered the most 
likely locations for possible alkali concentration, viz: the flat below contour 
57-0. Originally this area would probably be sloughy as indicated by the 
location and the peaty silt which is at least 3 feet deep. 


Alkali Content by Bridge Tests—Tests of the soil in both groups to 
the depth of seven feet indicated a weak amount of alkali, probably about 
0-2 per cent. This condition extended to the full depth of seven feet. The soil 
below seven feet is apparently similar to the soil in other districts. 


Alkali Content by Chemical Analysis—Samples 54A, B, C, D, and 54E were 
analysed. Reference to Appendix 8b will indicate that, although the total salt 
content varied from 0:728 per cent to 0-317 per cent, CaCO., formed the 
principal portion. The amount of NaoSO, was very small. Hence no harm 
can result from the alkali content of this soil. 


Water Table—tThe elevation of the water-table in this district lay at about 
50-0 on October 14, i.e., 6:5 feet below the surface of the ground in the lowest 
portion of the area. 
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District 6 


This is one of the largest districts and lies on the east side of the river as 
shown on Map No. 1, 2, 3, and 4 in Appendix VI. 
Groups Nos. 22, 23, 32, 33, 34, 35, and 36 were obtained in widely divergent 
locations. <A large portion of the area was inspected in a general way. 


Soil—The soil in District 6 is of a slightly heavier consistency than is 
usual in the valley. More clay and less silt was found. The clay frequently 
approaches the surface over a large portion. It is prevalent over the northern 
portion bounded on the north by wells 6-179, 6-189, 6-201, and 6-202. This 
division is very roughly indicated, as an exact line of demarkation was not 
ascertained. This silty clay outcrop or partial outcrop was also noticed along 
the trail which is near the river. Clay loam also appeared in the subsoil near 
well 6-123. The whole northern portion except in isolated areas appears to 


consist of loam and silt loam, with some peaty silt, underlaid by loam, in the 
extreme north. 


Alkali Content by Bridge Tests—Groups Nos. 33, 34, and 36 contained 
only a negligible amount of alkali. The groups in the south, Nos. 32, 33, 34, 
and 36, in which it was thought some alkali might be found, tested “ negligible ” 
although group 32 was found to contain a weak amount in the first one and 
one-half feet. 

Tests of the groups 22, 23, and 35 indicated that a “weak” amount was 
present, probably 0-1 per cent to 0-2 per cent. As this quantity is almost negli- 
gible, and is confined to the upper two feet or less, there appears to be no 
probability that crops would ever suffer when they are present in the soil. The 
carbonates exist in average quantities throughout the district. 


_ Alkal Content by Chemical Analysis—Four samples were chosen for ana- 
lysis, 832A, 32B, 22A, and 22B. Reference to Appendix 8b will indicate that the 
amount of total salts, less Ca SO,, is from 0-180 per cent downwards. Even the 


total amount is only 0:329 per cent or less. This soil is therefore innocuous. 


Water Table —The water table varied from 39-13 in well 6-224 to 45-38 in 
well 6-190 in the southern portion. 

The wells in the south average about 44-5, or about 8-8 feet below the 
surface. Those in the remainder of the district average about 41-0, or 8-3 feet 
below the surface. 

: District 7 


This is the most southerly district on the west side of the river and is shown 
on Maps 6 and 7, Appendix VI. 


Soil—Groups Nos. 29, 30, 31, 62, 63, and 64 were obtained at scattered 
points. The soil is of average consistency throughout the district. The first 
three feet consist mostly of sandy loam to silt loam except in the enclosed con- 
tour 54:0 near well 7-72 where some peat was found. The next four feet consist 
of loams to silty clay loam. ' é‘ 

The first few inches of soil over most of the area, particularly in the south, 
is peaty and therefore spongy after cultivation. Carbonates are present In very 
small quantity. 


Alkali Content by Bridge Tests—Only one group, No. 29, which was 
obtained in the lowest area of the district, contained any trace of alkali. In 
this case it was apparently present in the first quarter-inch in Besar 
strong quantities and weak in the first five-tenths foot. It is to be remembere 


that this is the lowest point in the district, and that a “skim” sample, only, 


contained the alkali to any extent. 
_ 6762—22 
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Alkali Content by Chemical Analysis—Two samples, 29 A “Skim ? and 
929A, were analysed, the former to corroborate the bridge tests, and the latter 
to prove that hoar frost alkali does not extend to any appreciable depth. Both 
of these questions were favourably answered by results. It will be noted that 
half of the “Skim” sample consists of Ca SO, with only 0-092 per cent of 
Nae SO4. : 


Water Table.—The water table varies from 6-5 feet on the south to about 
11-0 in the north. Near well 7-62, in the lowest area, it is only 3-6 feet from 
the surface, but this well is near a drainage ditch. These drainage ditches 
usually have standing water in the bottom. The northern portion has an 
average surface elevation of 60-0 or more, while that of the southern portion 
is about 52-0. 

District 8 


This is a large district on the east side of the river as shown on Map No. 1, 
Appendix VI, and being almost rectangular in shape and not divided by over- 
flow channels, is the best and most convenient for cultivation. The general 
elevation only varies about two feet throughout the area, with the exception 
of a rise along the river at the north side. 


Soil—Groups Nos. 57, 58, 59, 60, and 61 were obtained in the district at 
widely scattered points; these are all typical of their respective areas. All 
samples indicated heavier soil than usual. Peat exists over most of the area 
to a depth of two feet or more. The soil below three feet consists principally 
of clay loam to silty clay loam. The whole area was sown to wheat which 
produced a good crop. Clay exists near the surface along the eastern portion. 


Alkali Content by Bridge Tests—In Group No. 58 alkali is apparently 
very negligible in amount to the depth of seven feet. The other groups indicate 
a weak amount to a depth of three feet but in only one case—Sample “A” of 
Group 60—is it very strong, and in that case for only one-half foot. The con- 
dition of the area as a whole is favourable. The total actual amount of alkali 
in the first three feet of the whole district, though larger than that of any other 
district, is still actually very small. 


Alkali Content by Chemical Analysis—Samples 59 A, C and D were ana- 
lyzed. It was found that 59 A and 59D contained very little total salts and 
a very small amount of Na, SO,4, most of the salts consisting of Ca SO4. 
Sample 59 C contained 0-918 per cent total salts but 0-782 per cent of this was 
Ca SO,. These samples are therefore innocuous. 


Water Table——The water table varied from 7 to 9 feet, not differing greatly 
from the river. | 


District 9 


This is one of the smallest districts and lies on the west side of the river 
as shown on Map No. 3, Appendix VI. It is very uneven, the surface lying in 
long ridges 3 or 4 feet high. A heavy yield of wheat was obtained. Groups 
Nos. 37, 38, 39, 40, 41 and 42 were obtained of which two double sets, Nos. 37 
and 38, 39 and 40, were located at the crests and valleys respectively, of the 


ridges, each pair being located one hundred feet apart, or more. Group 41 was’ 


obtained in a low place near the lake in the midst of a wheat field. Apparently 
the lake covered this area when the map was made. 


Soil—tThe first three feet of soil is clayey in character with very little peat 
in evidence except near Kerr lake where the surface is low. The soil from 
3 feet to 7 feet appears to possess more silt and sand and therefore is of a 
lighter character than the upper three feet. At first sight (the land was being 


ploughed) the soil appeared unfavourable because of the clay on the surface. | 
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Alkali Content by Bridge Tests—Groups No. 37, 38, 39, 40 and 42 appear 
to be comparatively free from alkali salts as they test “negligible” to a depth 
of seven feet. Group 41 tested “weak” to 1-5 feet, and then “ negligible ” to 
7 feet. District 9 is therefore placed in an even more favourable position than 
the rest because of its comparative freedom from alkali, The upper two or 
three feet contain little or no carbonates, below three feet the percentage is 
much higher. | 


Alkali Content by Chemical Analysis—Chemical analysis of these samples 
was not considered necessary, the bridge tests indicating favourable results. 


Water Table—The water table near the river stands about 43-0 to 44:0. 
In the centre of the district it is a little higher—45-0. It will be noted that the 
river almost surrounds this area, no portion being more than half a mile distant. 


District 10 


This average-sized district lies on the west side of the river, as shown on 
Maps 1 and 4, Appendix VI. It has only lately been reclaimed. The soil is 
apparently of two types—upland and slough. Two groups, Nos. 52 and 53, 
were obtained, one in each type. 


Soiwl—The slough land consists of clayey peat for the first three feet and 
silty clay loam from three to seven feet at least. Practically no carbonates are 
present in the soil column. The uplands consist of clay loam in the first three 
feet with a subsoil of silt loam from three to seven feet. Calcium carbonate is 
present in large quantities to the 7-foot depth. 


Alkali Content by Bridge Tests—According to the tests of Group No. 53 the 
slough area contains a “ negligible”? amount of alkali to seven feet depth. The 
uplands, as evidenced by results of testing Group 52, contain a “ weak” amount 
to 1:5 feet and “negligible” to 7:0 feet. This condition apparently exists 
throughout the district. No suspicious signs of any kind were noted in vegetation 
or appearance of surface. 


Alkali Content by Chemical Analysis—-No samples were chemically 
analysed from this District, the bridge results being favourable. 


Water Table—The water-table in this slough was at an elevation of about 
49-0 while that of the uplands was 36:4. This result would seem to indicate that 
the slough soil is very dense, as it appears to hold the water. No drainage 
ditches have as yet been constructed to lower the water-table. 


District 11 


This large district is not as fully developed as some of the others. It con- 
sists largely of sloughs with only narrow strips of upland except in the extreme 
north and extreme south. It is shown on Maps No. 6 and 7, Appendix VI, and 
lies on the east side of the river. : . 

Three representative groups were obtained in the area, No. 20 in the slough; 
one—eroup 56—in an area which is apparently clay; and one—65—at an 
apparently clay ridge along an overflow channel. Nos. 56 and 65 were sl aia 
by request. The district is more than ordinarily divided by overflow channe ‘ 
with their attendant ridges and is partly occupied by Mission Hill, evidently 
springing from bed-rock and 200 feet high. 

oil—-The slough areas appear to consist of silty peat or peaty silt in the 
en feet with silt loam dae 3 to 7 fect. The wheat on former sloughs 


yielded a heavy crop. 
6762—224 
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The ridges along the overflow channels, on one of which group 65 was 
obtained, consist of silt loam in the first 3 feet and sandy silt in the next 
4 feet. In other words, the soil on the ridges appears to be of lighter character 
than that of the lower lands. This, however, is in accordance with the theory 
before mentioned. Calcium carbonate is strong on the ridges and on the upland 
flat but only average in the sloughs. 


Alkali Content by Bridge Tests—The ridge sample, No. 65, tested “ negli- 
gible’ which is now to be expected; the slough sample, No. 20, tested “weak ” 
and “negligible,” and the upland group—56—tested negligible. These results 
are probably to be found over the district. The ridge group and upland group 
(56) were obtained at the request of the Agricultural Consultant for the com- 
pany who was apprehensive of alkali salts in both types. However, none was 
found to any extent. 


Alkali Content by Chemical Analysis—Samples 20 A, C and D were chemi- 
cally analysed. The first two samples contained only 0:229 per cent and 0-328 
per cent respectively, of total salts; of which a very small amount consisted of 
NaoSOx4. , 

Samplé 20D contained 0-575 per cent total salts but 0°401 per cent was 
CaSO,. All samples contained very little or no Nag SO4. 


Water Table—The water-table near the south end appears to vary from 
43-0 to 48-0, while in the vicinity of 11-93A, which is nearer the north end, it is 
about 50°8. 


District 12 


This district lies on the west side of the river, as shown on Map No. 5, appen-. 
dix VI. It contains a large area of upland with 300 or 400 acres of slough. 
Soil Groups Nos. 50 and 51 were obtained and tested. 


Soil—The soil in the slough consists of peaty silt in the first three feet and 
clay loam from three feet to seven feet. The soil on the uplands consists of 
sandy loam to 3 feet and silt loam to at least 7 feet. The slough soils do not 
contain calcium carbonate but the uplands contain a large amount. 


Alkali Content by Bridge Tests—Alkali is apparently present in “negli- 
gible” quantities only, all over the district, judging by the tests of the groups 
taken, viz: Nos. 50 and 51. | 


Alkali Content by Chemical Analysis—No samples from this district were 
chemically analysed. 


Water Table—The water-table in the slough stands at about 48.0 while 
in the uplands its elevation is about 46.4. 


Umted States Geological Survey Soil Samples 


Thirty-one isolated soil samples were secured from Mr. Paulsen of the 
U.S.G.S. These samples were preserved when the wells were constructed. They 
were obtained from 11 different wells at depths varying from the surface to 32 
feet. Complete logs were available from two wells—9-153 and 9-172, to depths 
of 32 and 29 feet respectively. The results of bridge tests will be found in 
Appendix 2, page 8. 


Soils—The soils varied from very fine sand to silty clay loam but the 
majority consisted of the lighter soils. | 
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Alkali Content by Bridge Tests—One sample—a surface sample from Well 
No. 6-219, tested moderately strong; two samples, Nos. 3 and 24, tested weak; 


two, Nos. 13 and 23, tested very weak ; five, Nos. 6, 10, 27, 22 and 29, tested 
negligible, and twenty-one samples tested very negligible. 


Alkali Content by Chemical Analysis—No samples from this collection 
were chemically analysed. 


Carbonates.—Three samples, No. 23, a sandy clay, No. 4, a peat and No. 6, 
a peaty silt, did not effervesce on application of dilute H Cl; one sample, No. 7, 
a silty clay loam, effervesced very feebly, while the remaining twenty-seven 
indicated a large amount of CaCOs. 


Free Water Samples 


Six water samples were obtained at different DoUtE = — 


1. A drain ditch near Well 4-147A. The water stood in pools at about the 
same elevation as the water-table. 


2. Pump sump near Well 6-242. No water was draining through the outlet 
into the river. 


3. A lake east of Well 8-261. 

4. Kootenay river at international boundary. 

5. Drain ditch at the main pumphouse near Well 1-50. 

6. In slough on the south side of district 1 just before the drainage water 


enters the drain ditch. This sample was obtained from the north side of the 
drain at a point where seepage from the hills could not dilute it. 


Alkali Content by Bridge Tests.—All samples, except No. 5 tested negligible. 
No. 5 tested very weak, or almost negligible. ) 

The results of tests of water samples indicate that the water of the Kootenay 
river does not hold any appreciable salts in solution. The only appreciable 
amount is contained in No. 5 which was obtained near the outlet of the drainage 
ditch of District 1. A small amount of alkali was found near Wells 1-8 and 1-12. 
The ditch collects all drainage water from District 1 and thus the result of tests 
is logical but the amount is too small to be injurious in any way. 

- The results of bridge testing are shown on Appendix II, page 8. 


Alkali Content by Chemical Analysis-—Water samples Nos. 1, 2, 4, 5 and 6 
were chemically analysed. As alkali salts are of necessity soluble in water, it 
is logical to state that they must appear in drainage waters originating in the 
valley, if present to any large extent in the soils. For this reason five of the 
six samples, obtained by careful selection, were analysed. 

Reference to Appendix 8b will indicate the paucity of salts in all five 
examples. The salt content varied from 0-070 per cent to 0-011 per cent total 
salts and from 0-069 per cent to 0°008 per cent of total salts less CaSO4. Very 
little Na.SO, was found to be present. 

The degree of concentration represented by these amounts may be under- 
stood by comparing them with the alkali salts contained in the Bow and Elbow 
rivers at Calgary. These rivers are considered to be practically pure. The 
Bow river contains 0-025 per cent, and the Elbow river 0-021 per cent of total 
salts. It will be noted that these amounts are very similar to those of the waters 
in Kootenay valley. Columns J and K of Appendix 8b agree remarkably well, 
graphically. 
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LV. CoNCLUSIONS 


The conclusions which follow are deduced from the results of IT, J, 2 and 3, 
by the writer, who is more or less familiar with alkali salts and their effect on 
vegetation. They are as follows:— 


(a) The origin of the alluvial deposits in Kootenay valley would appear 
to indicate at the outset that sodium and magnesium salts should not be 
found in any great quantity in the valley. The higher masses consist. of 
quartzites, argillites and dolomites. These contain very little harmful 
alkali salts. : 

(b) Alkali is not present in the soils of either the Canadian or United 
States Kootenay valley in sufficient quantities, in the areas under con- 
sideration, to a depth of at least seven feet, to be harmful to the growth of 
crops. This conclusion was reached after a study of nearly four hundred 
samples. A criticism might be made that an insufficient number of samples 
were obtained for a general conclusion. The sixty-five locations, however, 
were carefully chosen from the areas nearest suspicion. The results of 
examining the whole area in detail, acre by acre, would probably make very 
little change. Any procedure even approximating the latter would obviously 
be impossible. 

(c) Even if the entire alkali content present within five feet of the 
surface were concentrated within the average root zone, no plant life could 
be injured by its presence. The evidence offered by soil tests from the 
deep wells on the United States side—some of them extending to a depth 
of thirty-two feet—indicates that no alkali in harmful quantities is present 
in the soils from seven feet to thirty-two feet at least. These conclusions 
are equally true on the Canadian side, as very little difference was noted 
between the soils on either side of the boundary. They are further sub- 
stantiated by the results of chemical analyses and their known relations 
with bridge tests. 


(d) Should there have been alkali indigenous to the soil, most of it was 
leached out long ago by the movement of soil waters and carried away by 
country drainage. 


_ (e) The “hoar-frost” effect, whatever may have been its origin, 1s so 
small in amount that it cannot under any circumstances prove injurious to 
the growth of plants. No authoritative explanation has been advanced for 
this condition. It may be due to the concentration of the minute amount of 
alkali present in the first foot or two of the soil under especially favourable 
conditions for its appearance, as it usually occurs in small areas of a hundred 
feet or so in diameter, and then very infrequently, and is only present on 
the surface in a barely perceptible layer. The soil immediately beneath 
the first eighth, or quarter-inch, used as the first sample in the group, 1s 
usually practically free from alkali. The skim samples, such as 27A and 
29A, presage no danger of a rise of alkali or injury to crops. They are also 
found.to consist largely of CaSO, and need not be seriously considered. No 
injurious or other effects on plant growth by the presence of alkali were 
noted in any portion of the valley. 

(g) There can be no doubt but that the raising of the water-table in the 
winter will not have any effect on any possible content of alkali. A further 
proof of this statement is the present surface condition of the soil. | 

(h) No alkali is present in any of the water samples to the least 
injurious extent. The largest amount found in any water sample was 0-07 
per cent by weight. Evidently very little alkali is left in the valley, if it 
were ever present in large amounts, to be carried by the river. 
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(2) A numerical analysis of bridge results of testing for alkali-content 

on both the Canadian and United States sides of the boundary, for each 
separate depth, as given in Appendix 5, indicates in graphical form the 
paucity of alkali present in the soils. , 
(j) The results of chemical analysis corroborate the bridge results but 
in a more exact and authoritative manner. The actual harmful salt content 
is now known. This was an unknown quantity before the chemical analyses 
were completed. These indicate that the bridge results comprise a fair 
indication of the amount of injurious salts present in soils. 

(k) It would seem from a study of bridge and chemical data that the 
present conditions would indicate no detrimental effects from the alkali salts 
(with the possible exception of “No. 27A skim” and (“29A skim”) which 
are dealt with above in (e). 


(1) It is Just possible that the toxic condition of the peat samples are 


; less serious even than is indicated by the bridge tests or chemical analysis. 


(m) The greater portion of the salts consists of calcium sulphate with 
very small quantities of sodium sulphate as a rule. Calcium sulphate, 
although it has nearly the same resistance as sodium sulphate, is only 2 per 
cent soluble in water, while sodium and magnesium sulphates are about 40 
per cent soluble. Calcium sulphate is not nearly so toxic as sodium sulphate. 
The bridge tests indicate less salts than are actually present, although this 
statement does not affect the general conclusions, the actual salt-content 
being still small. 

(n) The alkali carbonates are present in the soil solution in the form of 
bi-carbonate, and are very small in amount. 


(o) The favourable appearance of crops in all parts of the valley 
would appear to corroborate the bridge tests and chemical analysis. 


(p) Seepage water was noted at many points on both sides of the 
valley, near the toe of the slopes. This water, whether originating under a 
false bedrock as mentioned under District 1, “seepage,” in the hills or, 
remotely, from the creeks, undoubtedly has the effect of raising the water 
table. Certain evidence partially supports the false bedrock theory of origin 
of the seepage water around the edge of the flat. The amount of water 
delivered by this seepage is impossible to compute but the aggregate must be 
very large throughout the valley. 

(q) No didactic statements can be made in this report regarding the 
relations between the elevations of water-table and river. A study of well 
data over a period of time is necessary before this can be done. An inspec- 
tion of the river banks when the water is low would assist to this end. 

tatements regarding “lag” of water-table in this report are tentative, as 
that question is mostly outside its province, isolated wells and group locations 
only having been inspected. However, during the period of inspection 
several wells were known to indicate a drop in water-table level. 

(r) The safe minimum depth of water-table for the growth of plants 
lies between four and six feet during the latter part of the growing season, 


‘the former being considered as effective and the latter safe. 


Appendices will be found attached to this report as follows:— 
1. Sixty-five soil-investigation sheets and six water-investigation sheets. 
2. Eight sheets containing condensed data from soil sheets and level 


notes. 
3. Canadian profiles from groups to river. 


344 INTERNATIONAL JOINT COMMISSION 


4. Map containing locations and condensed soil data of the Canadian 
samples. 
5. Numerical analysis of alkali content of Canadian and United States 
samples. | 
| 6. Nine topographical maps—Sheets Nos. 1 to 9 inclusive—of the 
United States side containing location and data appertaining to each group. 
7. A copy of classification of soil materials as used by the United States 
Bureau of Soils. 
8. Results of Chemical Analysis. 
8a. Original Chemist’s Analysis Reports. Sixteen sheets alto- 
gether. , 
8b. Percentage of Salts by Atomic Theory. 
8c. Salt Content of Soils in Graphical form. 


Photographs—No photographs were obtained during the inspection. Detail 
pictures could only indicate wheat stubble or burned, ploughed and levelled 
surfaces with no distinguishing points. Many general photographs of the valley 
must be available. 


Six copies of the complete report have been prepared. 


(Sgd.) J.S. TEMPEST, (Sod.) jk. “ACG AE yaa 
Commissioner of Irrigation. Assistant Hydraulic Engineer. 


NOTE 


The following appendices to the Fetterly report are not reproduced herein 
but are on file in the offices of the Commission in Ottawa and Washington. 


_ Appendix 1, sixty-five soil-investigation sheets and six water-investigation 
sheets. The information in condensed form is contained in Appendix 2. 


Appendix 3, Kootenay Flats, B.C., Profiles from river to group locations. 
Appendix 4, Map of Kootenay Flats showing location of Canadian samples. 


Appendix 6, Nine topographical maps, United States side, containing loca- 
tion and data appertaining to each group of samples. 


Appendix 8c, Salt Content and Resistance, Soils from Kootenay Flats (in 
graphical form). 
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APPENDIX 2—Continued 


SOIL SAMPLES FROM DEEP hieecy aera U.S.R.S. IN KOOTENAY FLATS, 


Amount 
Group Location Alka- ; of CaCo3 
Well of Well Depth |.Ohms | linity Color (wet) Material i, Se Remarks 
es 
HM NSS Un) ois ecttard, Aves 0’-1’ 288 W_|Brown slate...... Sandy loam...... Strong... . 
eS ab Seta es LAY es Bik tear Reon 4’-5 322 W |Light blue grey...|Sandy clay....... None..... 
O Teal srl OMe eames cera 9-0 679 Nii Biielereya wena Mineisandiese. ce. Strong.... 
SO nl LO-2OO AW einer toe etarals 9-5 770 IN} | Blueikhalatan sen Clay loam).33...5... Strong.... 
29 Wi G-2O9A sere 9-14 562 INS Blvelichaka eye Silty clay loam...|/Strong.... 
DAN GDL 9 Is. cee ceratete 0-1 179 | M.S. |Brown slate...... Clayloam ates: SprOne is: 
Dee G22 1 eis seit oe eters 1-20 800 No Darkikbakit aie. Very fine sand....|Strong..../Shells 
SURI Gsd Omer el eae 20-23 291 Wicd Blue anaes ie cer Clayey sand...... Strong.... 
DAU PEI oy rasta eles 0-8 569 Nov Darkikbakiv eave: Fine sandy loam..|Strong.... 
DOD Se2O 2 cere nmece eee 8-22 | 1,081 N » | Darkikhaki...4.. Styl Gatun a tentars Strong.... 
DF UWS 220 Lets er reuters 22-25 | 1,334 Nii Slatemsrry wenn Clayey sand...... Strong.... 
DRAG SHOGO Ae einen alate 5-10 978 NN | |Blue khaki’...)5:. Silty clay loam...|/Strong.... 
D7 S=2 GOVAN) cam miele tee 10-20 530 Naan Biuerkhalkiepee Silty clay loam.../Strong.... 
11 ro Hae Yee ads gay Meet 0-4 1,078 N Dark khaki slate.|Sandy loam...... Strong.... 
Bt O=L boat eee cee Ao! N |Dark khaki...... Very fine sand....|Strong.... 
Om Oak Doe tec cc sees tare 13=17 137 Nicht) kha kien a Siltloaman. se eeees Strong... 
12) Fino-1b8 ree: Feet 17-27 | 1,269 IN a eteh Gikhalkitea. Silty clay loam...|Strong.... 
TO Qa L Dou stokes erates: 27-32 | 1,248 N |Light khaki....:./Silty clay loam...|Weak..... 
TSW) O-162.e. Se aac: 0-11 | 2,215 N_ |Very dark khaki. |Sandy clay....... Strong.... 
19) fal O16 2a eh sec. 11-8 | 2,245 N |Very dark khaki.|Sandy clay....... Strong.... 
b Lyfe AO Ugo) Sane cae eae 0-8 | 1,302 N |Very dark khaki.|Sandy loam...... Strong.... 
DAN ROSS Wei AN eg es UN 8-17 | 2,273 ING Darkcilehva kame. Sandy loam...... Strong.... 
15 CTIA Bich ae a ae 13-19 | 2,392 N Yellow khakislate|/Sandy loam...... Strong.... 
Lae) SOsh7 Der Lee eruet. 19-24 | 1,768 N Khaki slate...... Silty clay loam.../Strong.... 
TS A OaL Lees nevetel ess ete 24-29 307 W ‘'|Biluesilate........ Sandy clay....... Strong.... 
4 LOE20G ree ere eles 0-8 1,820 N Dark brown...... OAC Weel g ote a None..... 
LOR | FLO=218 Mare te scree 0-5 416 N_ |Dark khaki slate.|Fine sandy loam..|Strong.... 
Gal WLOs2 18 eee on sr 5-10 406 N  |Brown slate...... Peauyisilt . saeens None..... 
rel NORD 1S eee ery ce ets 7-19 603 N Khaki grey....... Siltyaclayeueesmer Strong.... 
31 Wel Siler usecase sal: 6-16 1,144 N Dark khaki...... Sandy loam...... Strong.... 
QO Wiel Sites slaere akelere 16-18 697 N  |Blueslate........ Sandy clay....... Strong.... 
WATER SAMPLES 
WaTER 
1 |Drain ditch near 4- é 
LA TAS RR OST ee nae 422 IND Calls Sie tele leehame alae ake eal ootaeaticis haps pa faterane Pa urate erp Still water. 
2 |Pump sump near 6- 
fee sis areca W Mn oN Me Adel oe 943 IN La eskicaabinele by Sty slfioe ME feds o/c Sb Medic d| Ae ye aie SEMIN: WeenUeine ea sentann sige 
through outlet 
into river. 
8 |Lake east of 8-261.|........ 744 IN iba Bias casa coeeenetnete etc adie. c I SPaPRNRRERERE Mtets a CHEN cleft SE. corner of Dis- 
P trict 8. 
4 | Kootenay river at 
Ger SG Vane leaieers atte 1,100 ING URES Soke aes ed aa en ID ale See Soe aa NW. corner of Dis-- 
ne d trict 1. 
§ |Drain ditch at main 
pumphouse near 
T=DORS Chore eer inlet soe Rl cre 377 A aM RUE, Maa Neal hn wel eine One ate dls bao mr bord sta Not diluted by 
possible spring. | 
a NO the = } 
6 |Slough in south end | pg oe 
OLODIStriCheles tulle ietes crock 482 INT Ra ES aha ee NN aren Seek cc | Eee ee Wells 1-4 and 1-5. 


where water 
drains into the 
ditch. 
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APPENDIX 5 


NUMERICAL ANALYSIS OF BRIDGE TESTING RESULTS 


CANADIAN SAMPLES 


Very Very Moderately 
Negative | Negative Weak Weak Heal Strong Wty 
| Over 600 600-400 400-300 300-190 190-130 130-80 Below 80 
ohms ohms ohms ohms ohms ohms ohms 
A Skim— 
CERN 8 id es oa eee at eas Gea a ace ELC 1 1 
LAN Ee Slee a Lak Moke DE Bo bey! thes ee, Tce a ae a a ee ae 
ee 4 dprally avembqcrsslec'ce heard dd aveNese "| hd aha ae 
Sore i ad deka mart ara tien sieies Salad arpeeiaes Fale ot IEE Babe scsi Aaa Sa 
(BY SOc he. Sane 8 ial VAR Megat 14 ali boeken POR Nel CNSR Ge TASS ad ee 
yi. jibes anne 8 ha na eee: be RE a aD i NEO UR Yo URRS Ce oH 
PLGtal sage: 39 4 2 1 1 


# baie [ees oie) 6.1616) (0) 4) le: die) Cun: e @) @ wal s © 


9 groups of 47 samples show the following analysis: 


84% 8% A% | 2% 2% | 
AMERICAN SAMPLES 

A Skim— 
a ere astm. a giceiee [iste Scie adbioults [nes bersalelecs o'¢ 3 2 1 
Peet's o's 21 13 10 ARR Vr aes aoe Cee | Laisa OS! Gen en Su 1 
jG ids a al eer 28 9 11 LC IPEM Rene doesn dds met te Ht my = ak. and Pe RN nai 
Cr aie Ui eee)» 29 14 4 Bee Rik ch I Re ad aN Roca eed SE 
be Otc wats 34 13 3 7 I (AR te LAURA I OLB de LA aah tease ly 

eee Meeeetirvnict 41 11 1 j WOE Capen Uy dence opveern iat COR per tae Win in: baP  SRO OE (ele 
Het Og ik SOE! TORO, eae See en Agen | AS TUB OD et ot ORAM STR Par rn | CMM ere ras cay ake | Bd iy ee ee 
alee Occ: 2, AL LEAS AO ORES ORIN SI AE PONT cer OY RD Wanye aber enced Miah dhe ies ORE eR ee 
EH 20930 Sines STE TT 12a Ur dc Cea els okie ek Mitomaos & | cher Sioa te Se iees Le ees enltahincley ails eameeine cle 

Sel ata lor 5 160 60 29 30 3 2 » 
56 groups of 286 samples show the following analysis: 

| 56% | 21% 10% 10% 1% 1% 1% 


ns 


APPENDIX 7 


CLASSIFICATION OF SOIL MATERIALS OF UNITED STATES BUREAU OF SOILS 


Soils containing —20 silt and clay: 


Op SENG ee ee ...25 + fine gravel, and coarse sand, and less than 50 any other 
rade. 
SOA Sb 2S ee re o5 fine gravel, coarse and medium sand, and less than 50 
fine sand. 
Te Ropes Sebalg|h es 9. Cl SNe aren ae 50 + fine sand, or —25 fine gravel, coarse and medium sand, 
50 ++ very fine sand. 
“ey Telareacio ata), 00) SRA ae sar ae 50 + very fine sand. 
Soils containing 20-50 silt and clay: ’ 
SESS ob CoN en Oana By eee ee 95 + fine gravel, coarse and medium sand. 
Pe inelsaney, ION wads ees. doe PHda sche. 50 + fine sand, or —25 fine gravel, coarse and medium sand. 
, BALCINAGIAN A tor ceeds. dic faites csled ss 20 silt. 
Soils containing 50 + silt and clay: , 
DR TRDINE A ok witincharn ete ode bei}. ese tee 20 clay, —50 silt. 
ReEEgS UGS 8 08 G0 See a Oy, ler eae 20 clay, 50 + silt. 
aE ek hk ods BEM )o x ote f.2 « 20-30 clay, —50 silt. 
LLU, CURVAICAMI AD thie as Aor gwite os eae 20-30 clay, 50 + silt. 
(PU OERs be 1 ge se, RDI RURCOE IDR) FI nian ee Sr 30 + clay. 
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APPENDIX 8a 
SOIL INVESTIGATION ' 


To the Commissioner of Irrigation, 
Calgary, Alberta. 


Report upon the Chemical Analysis of Soil Group No. 20C. Collected on October, 1930. 
Paxvpese.'). ootiepey,:). shove tb ae oe 
TOOCatION ore bE OCE iPS sah tLDas, carey hie ee Cniceatn \0i6 lias tA oe met Noe 
Kootenay Valley, Idaho District. 
WATER SOLUBLE CONSTITUENTS 


Results expressed as percentages of air-dried soils. 


Field Sample Letter A B C D E 

Laboratory BLS a ee Te te a Pathe a UT 2 RE AN SRR MESH OOS SG eae eRe ee Pere ete et eee 
DB Ysy 8:1 the Aicjeotal ge SRA Regen AL aR Mi tot ie Souci mie p(s ae A Uns) or gic Men pie oaceete, 1a ev ee SAMA Sra Pera Sete Pen tae, (c 
Watctiuainile content at TORIC te I RED Neier nate Be eee ing SAQA EEE ee | ene 
Loss on ignition LAE ky alg Oe Ee mee Moe ee Se WM Saco mt © LO Kis (Lok ate Wharere oeetl siete ene 
OTs ALOE IS DIUION 0. = lee vce hrs iris oo kaye eieiars wisoseteld Suan oman tenet ier eases on SOOT a eee race sce eee 
eIGe GAO nici) asda dd chal os Ae ia ls, a. Set ele Roteneteelc AUR Ulta chines ay tay ctl sue Nateh Bite Roce Snane coher aesenaeeanre 
Maonesia GeO) ss sce tee iialen. 3 chose dep PB a aMe asta ee taleveder> Pet 2 ateteyen sens OA Tits ch iG oie 2 et career 
AM eatieait IN Aa) oes Nek ane. Gr sueteas opbe Scheu ay MetctiMeltuntie ste: ske/cte ems ali aagete aa OOS Ral te! oer a eee 
resth yo Le: 0S 3al Po 08) 9 RRR ela tar ilar airtel Ploapateas el Pr ane ah: Pal Mie asi Nasik ik Sy name omen enna [nrencen crs 3 
Giiloridee WO) a heb gee ia She. iets oS tts ieee yee ee Meas a ed Eas fsaeltaioke 002 | tik ats cae Renee 
E-Garoomates iG Ool ck, ce vA ca ciogae a Pie lee a et tel exact»? RAM ets sn OO Fe a | ssc bes cael ota eee 

Total: byt adaition (ye. Lcgarec curs eienn Pe assent ee mre cient BOSE ak baton de te ee ae 
LGACTION OlMOLUCIONs elle |. ote ote PR veae ne Soe aie elena 

*Not determined, percentage obtained by difference. — All bi-carbonates. 


SOIL INVESTIGATION 


To the Commissioner of Irrigation, 
Calgary, Alberta. 


Report upon the Chemical Analysis of Soil Group No. 26. Collected on October, 1930.. 
Purpose... .. Mr Pee Hnneman are ee dts eure 
WOCATION. thoes ce DOC. cul is os EDe See tegueu NY RGU. jase mere e VV Oia Meter ae ae 
Kootenay Valley, Idaho District. 
WATER SOLUBLE CONSTITUENTS 


Results expressed as percentages of air-dried soils. 


Field Sample Letter A B C D H 


—— | | — | | 


Laboratory number 


© 06 aleve a 6.10 6 10:6, 01% ws, 00m 10 «010 0114. 6 © ©; ohel'e folie Nie le) 6,» © 6 Joga 10: 16) )) | Jw (6, oe ee Bye) ve | ® marie), @: ab fe 6) |) «40, lee) (ene) 8) h6) (Ome. te ue) | ONG eh eceanee 


——$$<—$—_—_—_—_— ——————————————————————————————————— > OO er OO NN 
*Not determined, percentage obtained by difference. -All bi-carbonates. “ 


TGR EH ee ee eg wad tae tells cgiagl ale tee sre ake os [Ue ele te eye aera) icici atel Nolet Garg (se ee cote ee 
Water soluble contents t LOS. Cogeco ta les iresmeie w acule | suce eeeenOe < DOD dene he -207 -490 
A OSM ORMONITIOe. ee oe fe cree eee eraerat elas date ote ey aon 147. teak Lriemee -045 -169 
SOLICn MICE MTA ULOU Potten attire re ete nts, a lcetee ett em bon One AIS Nee Coe Re 162 o2t 
MTA CBD) Yc est enadinis Sole ohe et wad Ae abeiei ete +p ¢ -lnicl aw «fo wate “163: |z.cuen eae 075 115 
Soren CMe Oc 1s etse aie Oia, Siohalecopeieiatale a = 9 eee eens [OSS wt ee -022 -041 
PAIRATER MEN ASU), . Ae dek G Waunniods other naloveteiecad Detratimaeers “O00 1.5.0 Asko -008 -011 
TDG LOR (SUR): ccatsce tn Sa ett cle uae a des ered ae a) Met ecg eee 200 oils Mien eee -047 -185 
Q@lorideswiG Lye 2 soe lari tae Mere pepen et eteee eaten Le Gael cee erent “O04 2 byes ate -003 -004 
EPS resi t A oto fs LOL) MBE RRS Een: PO RCI har Stik Rais the Sia Shed O02 ak eee ee -100 -076 
Setal’ Py TAcCitidn seu eee ote fatten: call Sacre enee PAO tah, ener +155 -356 
OAC TIOMOU SOLULION se vl elven cs se ie len ee we M 
F 
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APPENDIX 8a—Continued 


SOIL INVESTIGATION 


To the Commissioner of Irrigation, 
Calgary, Alberta. 
Report upon the Chemical Analysis of Soil Group No. 27. Collected on October, 1930. 
Purpose.. . 


Ri oe OCC ers ye ae BP's e's vy ee THO. e es sume ye Ws Olee. a0 ale. 


Kootenay Valley, Idaho District. 
WATER SOLUBLE CONSTITUENTS 


Results expressed as percentages of air-dried soils. 


Field Sample Lotter A B C D E 
Laboratory SEU B0 OV) ite ee RRC Jo lle /GREd RRR DAM BO ARTO Ng (Deena A ORR Int Mahe nan Ne b-a See a WAN REKEIM Fyeho 
"Yoyo Soci era ao deo bce 6) REE SRR SE SS anne ea eee oRnnon ion Om Ononocine Gonornonin ninracrn 
re terrcoplercontentiat 10D Ce eee ee es ea a ae tot raccnle Ve aie a aus nae -238 
Lies niern PO TOUS ot Ae Oh AA RIA Nios OMiri ps SiRie k Seier Oeil ate ein eee eo acai yg (ioe eatery -048 
iat er P2UIIODE Ge ec sacs dec ec cc econ be cab food erste es fen soot eweede ce ens eeee [ocean anes -190 
PE ed as ca coh e ati. fe alpacs dice e [nsec tee sels tues be eue[vimees no tg 033 
ON geaeetin, (MCD) LS Oe Sagar Ss REN GSU ANIR Gecepres tes (cere Sra (Aine cacao (a ae fan aa, 053 
mg Larlnree (SU Des he Jan lee sais ign annals UBF CRI (a See arivicd iis isco) ened inate ary -015 
Bul pieces O38) wee hc mes aes cee ees) GRR AR VE, Puoadanes) Ree mir ge er rua wera a cv te ee -090 
Chlorides (Cl.)...... ee ny rth Mors ch ire long mans ee cel sat poremne a) awk wepiok -003 
oars penn (CRS, Gig A eer: Oe torte fee eee cco oe kg eke -069 
‘ ies PeD RAUL LLOM ail are its ov Wie ts bop. pve [aap te os ee <|e ots pieicinss |g BIN Me a8 2 A -194 
Rieaction iol Solution tle 2.24... 4 so... sk shes 
2 *Not determined, percentage obtained by difference. —All bi-carbonates. 
SOIL INVESTIGATION 
To the Commissioner of Irrigation, 
Calgary, Alberta. 
Report upon the Chemical Analysis of Soil Group No. 54. Collected on October, 1930. 
Pur OOse aie os se vie cae ies seul sale ae 
te ee SCC. ls eee OD s ee ee oe TRE Se ns te es WTGE SSS Me 
Kootenay Valley, Idaho District. 
j WATER SOLUBLE CONSTITUENTS 
: ‘i Results expressed as percentages of air-dried soils. 


Field Sample Letter A 


B C D E 
0 ee ee aE 
ol opeagenc ¢ AV 8S) 0? pee emperor Meese Ma: ee aoa Dene CA PE 
Se ce kaa) he le UR REE EONS RPE OS I BCE CN) Caaccimeee ae Rann Romtrasiaily oceania 
Water soluble content at 105° CO... .10. ence bees [ete ee ees F1iQ) | saetaee’ Lac benpivleey Abele Saree 
ees eet 100 ee tee Ge ar 2 te ular DM ae Ss ge wep CRATE TF aS Oe kee AQG lo. ocs vo ae Pets ce gaia net eet eee & 
Slide Alle igNition yes 2. oselee dam Gareeaqew date. [Faas eos e 1999 | ko. y vw es | apd eater 
cys CO Oe UO | ns ene Oe Ga Rt ace SYAB Von a in cles > | epacn oe alak ay aa 
“gece ory IEMy) 00 MNS EA rnenee ber). OP Oe spe "tn, | peat ean ee 
27 *Alicalies (Na2O egies siete... ee ocak a hae pen cco y ndwan |ole tage ye boempesiaee 
mm  Sulphates:(SOs)..... eye LOD Re es Ae! 3 ana oe eae 46 oc a a hate Ue acdsee ieee eee aes 
‘s <p alecen by (a UN 8 US SUE Geet Re Lot oe tee oe cestet een Prageaeaae [Reieaes ac 
ag EU Savnity (COO) ae RUM, Seana: Cer aL a ais al it an nee Arcee mes ce ke 
. g Ppt AD SPACCIGOD & baveueycomolnrs TSMR brig s ees ise: 366. \c nob ae eae ee eee ee : 
q EP Ths den choco ivtetne se reese tee be que vn as « | oxceyren se alae ae PENS LRN ON TT 
: iy . 
iq *Not determined, percentage obtained by difference. —All bi-carbonates. 
aa 
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APPENDIX 8a—Continued 


SOIL INVESTIGATION 
To the Commissioner of Irrigation, 
Calgary, Alberta. 
Report upon the Chemical Analysis of Soil Group No. Water 2. Collected on October, 1930. 
ak . PUT DOSEM ll vue pls (ono ee oa elie le inet ata Stare mte ieee 
Pump, Sump near well 6-242. 
TIOGA TION Sieh oe) MUSSER 5/5 ne als ACE so SCRIP kc fi aura ge Gi Se em ere 
Kootenay Valley, Idaho District. 


WATER SOLUBLE CONSTITUENTS 


Results expressed as percentages of air-dried soils. 


Field Sample Letter—- } A B C 1 EK 

Pabora tory nui Der is cues sodeha cin ss eve obi eel oye esk | deevte: wpovelinlaliihiebctela nna dialled alte lelgpetie Sel Neth eteatas cane eae ene 
eee ie re Gee ek se ln sco OEY aI Siete ttre Metts Gotan mi iiss oid sue Gath" otis ila ane si te ae nee 
Water-soluble content/at' 105° Cis) oe O18) Bos oe fo Pe NE ee ee ee 
PUGS OW OTIEIONL faye Ries eae ore Giayeiens Pies Aer Uncn mean tnae cae OQ bee are PR te a Sashes Ut ee 
SOG ALOR I ECLODI in): Rec uta cals cs x cis cle Pina aha iee AU BIS Mint SR aN IS We Aad Ube bat GAM Re ceca ata vie 
Per AG eee onal Mie cde teen rehash kos a ke eee mame eee O05) Pare SC) Ree S eve) Sian eae Aaa eee 
MSEC SIAL SLOP Rey Maris rary talslayzk! \nuaegia Maly acacia’ OOD Pood ec Aas He ie ee Oe 
ELECT OSA ENON ON Cy Bis sale crater kes, « wettee eetel ats sustalee el SOOT as pts Av A Rien 4 oes eee | eae 
PSTRTEIOAES Meas tice Serer ee at Hate eae oie eo aire ree QOE i Mes oo Ro CR eas Sal Se ee eee en 
Sosliny oCe VEC BET ARID are Lay ey MOOREA Uren ie ee RG «Ao elie racer | fc See eae ie a eee te ee 
PAU ME DONATES Clie yc otic, on. oll uheb colic anne wont OUT oo Ste AAU Ulett Ege ae 

Otel VIACCIULON onl. ! e tre amined 5 OUR Mcgee oc fo 2 RRR eee ect oes eee eee 
Reaction Gr SOlu tion Rie mea Aten Wai hoes nie ade SB Phebe Or oe ee ee eee eee ee 

*Not determined, percentage obtained by difference. -All bi-carbonates. 


SOIL INVESTIGATION 
To the Commissioner of Irrigation, 
Calgary, Alberta. 

Report upon the Chemical Analysis of Soil Group No. Water 4. Collected on October, 1930. 

saat ta at SR UT DOSCu ued ¢ Asisl ae Gerace nee Rare nare Sak, ate 
Kootenay River at International Boundary. 
TiGCatiOie lolita OCR cir ke ADs UMNO e's. eo NV Ot Cee ey ae 
Kootenay Valley, Idaho District. 


WATER SOLUBLE CONSTITUENTS 


Results expressed as percentages of air-dried soils. 


Field Sample Letter A B C D E 


Laboratory number? (dis csc ce fa ais pou 6 hare feeie ofaselnn | eter eietlao: sree Pere jamie ale] simi aly gene ef ie) allele Ail nee Oe 
Depth banca incc ea bede seal ated MB e ate ec Rater cr aaa Om ROP CM MNES Vnit fect ac el alae te telieie Tie iat gay ss vag co eaetaat ie tench en 
Water soluble content at-100°°C.).. OUG% . 2 6 ec SOUG Aicod ccileica dod. AOE de boeeteel ea ane ee 
DiGSS ON SONALIOTI 1 PoE ee ret BIR eevee Tn petite (005 oe ee wwe ve ee 
BOC LS Aten OT ELOTE. J viol eRe ste ac A He teeta Meena: OLD iets S okuel oes talee « v/chs dele Seema ere 
Tite (Ca iOa hacer date 2 sabe ee ee he eat ea ws OO Gs sie ict sete Wiel ee ure cha anal] ashes ys ghee Re 
Magnesia. (MeiG)).W/0) 09 0 xe Veter aetiale! eas MOOS Ele. ceils ocean’ ea slaveushelt a ape 
Fda liga (IN GQ) sce bale io ee NER Be CIES | OOO Hock otc lel doa cae cscs Lecce ee cae eee 
SUID RAGES (SO) .3/ed eas ais fee onda s ¢ Atar Ate er oi! el here em 
(SHLORICES (OL asst dc ial ee 2 ed Re RnR Ren iy arto die HD ra Gey ul ite doc cued. ara «yes oa oetke ened a a ee 
aCarbonates (CG). .b) ahh sy Ou hed ena mr otecns ao “OL bs hiceken ceed. feck sconce Hoge) page 

Total by addition ie Ue eo aes ane VOLT Voges kad cpeet « ORT ee Dee ee ie 
Heactionsei-solition Phi. a ae ab aoe nyse ea wes S48 eB Nii os cceudeegell ose o a enon Aa GMO ee ita ete 


*Not determined, percentage obtained by difference. —All bi-carbonates. 
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Q 
RESPONSE 


To THE AMENDED APPLICATION OF West KooTENAY Power AND Light CoMPANY, 
LIMITED, FOR APPROVAL OF THE CONSTRUCTION OF A STORAGE DAM AND 
CoMPENSATING WORKS AND PLANS THEREFOR IN THE KooTENAY RIVER AT 
OR NEAR GRANITE AND CorrA LINN, BRITISH COLUMBIA, ALL HEREINAFTER 
REFERRED TO AS “RESPONDENTS.” 


To the Honorable, the International Joint Commission, Ottawa, Canada, and 
Washington, D.C. 


The undersigned, as Solicitors for Honorable C. Ben Ross, Governor of 
the State of Idaho, on the relationship of the State of Idaho, and Drainage 
Districts Nos. 1 to 13, both numbers inclusive, of the County of Boundary in 
the State of Idaho, with the consent of the Government of the United States of 
America first having been obtained, respectfully say in response to the amended 
application of the West Kootenay Power and Light Company, Limited, as 
follows: — 


if 


That the respondent, State of Idaho, is one of the states of the United 
States of America, and Honorable C. Ben Ross is the duly elected, qualified 
and acting Governor of said state, and the respondents, Drainage Districts 
Nos. 1 to 18, both numbers inclusive, of the County of Boundary in the State 
of Idaho, are duly organized and existing quasi-municipal corporations of the 
State of Idaho controlling, maintaining and operating approximately 30,000 
acres of highly developed and exceedingly valuable agricultural land along the 
Kootenay river between Bonners Ferry, Idaho, United States of America, and 
the international boundary line between the United States of America and the 
Dominion of Canada, at Porthill, Idaho. 


II 


That the West Kootenay Power and Light Company, Limited, hereinafter 
called the ““ Company,” is a corporation chartered by special act of the Province 
of British Columbia, Canada, being Chapter 638 of the Statutes of British 
Columbia, 1897, and the amendments thereto, being found in Chapter 78 of 
the Statutes of British Columbia, 1911, and Chapter 76 of the Statutes. of 
British Columbia, 1929, and said company is authorized to acquire and hold 
water licences and develop and sell power therefrom, and do all things necessary 
or incidental thereto. 


(Ag 


That in the year 1932 the said company filed with the Honorable, the 
International Joint Commission, ‘Amended Application of West Kootenay 
Power and Light Company, Limited, to the International Joint Commission for 
approval of works in the Kootenay River and for the right to store water in the 
Kootenay Lake” at Granite and at Corra Linn, reference to said amended 
application being hereby expressly made. 
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Replying to paragraph (6) of said amended application of said company 
the respondents herein deny that the flow in the Kootenay river varies from 
average high water of one hundred and seven thousand (107,000) cubic feet per 
second in summer months to four thousand eight hundred (4,800) cubic feet 
per second in the winter months; and deny that during the months of 
November, December, January, February and March of each year the water 
flowing in said Kootenay river is frequently insufficient to operate the two 
larger plants of the company at not to exceed fifty per cent capacity. 


Vv 


Replying to paragraph (7) of said amended application of said company 
the respondents herein deny that by confining the Kootenay river to its normal 
low water channel between earthen dikes that said river is deprived of its 
natural reservoir facilities with the result that in low water period the average 
flow of the river has been reduced, or that in the high water period the average 
flow has been increased, or that the company as a result thereof, or at all, is 
deprived of a considerable portion of the former average minimum flow of said 
river, or that the amount of power which the company is able to develop in 
the low water periods is in anywise affected, or 1s in any manner changed from 
what it would be were said Kootenay river not confined between earthen dikes 
‘ mentioned in said paragraph. 


VI 


Replying to paragraph (8) of said amended application of said company 
the respondents herein admit that the company now has an application dated 
September 6, 1929, before the International Joint Commission for the approval 
of the construction of a storage dam and compensating works in the Kootenay 
river at or near Granite, B.C., and that a public hearing in connection there- 
with has been held by said Commission at Bonners Ferry, Idaho, and this 
response to the amended application is hereby made to apply as a response to 
said original application to the same effect and in the same manner as though 
said original application were the only application of the company on file or 
for consideration in the premises. 


Vil 


Replying to paragraph (9) of said amended application of said company 
- the respondents herein deny that The Consolidated Mining and Smelting Com- 
pany of Canada, Limited, has undertaken to the International Joint Commis- 
sion in certain proceedings before said Commission, to construct extensive 
sulphuric acid and fertilizer plants at Trail, B.C., to utilize the sulphur gases 
coming from its smelter to relieve the, or any, situation that has arisen in 
consequence of its said gases drifting over the international boundary line, and 
resulting in claims for damages by residents of the State of Washington or 
elsewhere; and deny that it was the intention or undertaking of said Consoli- 
dated Mining and Smelting Company of Canada, Limited, that its said plants 
would be in operation by August or September of the year 1931; and deny 
that the electric power necessary and required in the operation of the plant, or 
any plants of the said Consolidated Mining and Smelting Company of Canada, 
Limited, is not available or can not be had unless the company increases its 
production of electrical power by and through the storage of water in Kootenay 
lake, or by and through the erection of another power plant to supply electric 
power with which to operate the said plant of the said Consolidated Mining 
and Smelting Company of Canada, Limited. 
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Replying to paragraph (10) of said amended application of said company 
the respondents have insufficient knowledge upon which to base a positive denial, 
but basing their denial upon information and belief respondents deny that the 
company commenced the construction of a power dam and power plant at Corra 
Linn, B.C., on the Kootenay river about five (5) miles below the site of the 
storage dam proposed to be constructed at Granite, B.C., as mentioned in the 
original application to said Commission, and deny that said dam was completed 
about the 10th day of October, 1931, or that it is now completed; and likewise 
upon information and belief the respondents deny that any power plant at 
Corra Linn, B.C., has been completed or that the company expects to complete 
any power plant thereat. 


Ds 


Replying to paragraph (11) of said amended application of said company 
the respondents deny that said, or any dam at Corra Linn, B.C., is, or has been 
constructed in such manner that it can be operated efficiently and solely as a 
power dam ‘without raising the level of the river at the international boundary 
line; and allege the facts to be that the construction or operation of any dam 
at Corra Linn, B.C., will result in the storage of water in Kootenay lake, as 


requested in the company’s original application, and that by so constructing or 


operating said dam the water level of Kootenay river would be raised at the 
international boundary line. Admit that the consent of the International Joint 
Commission is necessary to the construction and operation of said dam as a 
storage dam under and pursuant to Article IV of the Treaty of January 11, 1909, 
between the United States of America and Great Britain. 


x 


Replying to paragraph (12) of said amended application of said company 
respondents herein deny that the company has removed from the bed and 
banks of the Kootenay river at or near Granite, B.C., large quantities of rock 
and gravel to facilitate the free flow of the water of Kootenay river at a 
point above, or at a point below said Granite, B.C., and likewise deny that the 
effect will be to lower the water in Kootenay lake during the high water season, 
or at any other time, or at all. 


XI 


Replying to paragraph (15) of said amended application of said company 
respondents herein deny that the construction of the proposed, or any dam at 
Corra Linn, B.C., will not increase the natural elevation of the waters in 
Kootenay lake or Kootenay river at the international boundary line; and 
allege the facts to be that the construction of any such contemplated dam at 
Corra Linn will increase the elevation of the waters in Kootenay lake and 
Kootenay river at the international boundary line above the natural stage, 
and further allege that the object and purpose of the construction of said 
contemplated dam at Corra Linn is to increase the waters in Kootenay lake and 
Kootenay river for storage purposes, in order to furnish an increased flow for 
power purposes at Corra Linn and elsewhere below Corra Linn on said Kootenay 
tiver where said company has constructed and is operating other power plants. 
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Replying to paragraph (20) of said amended application of said company 
respondents herein deny that the completion of the works of said proposed 
dam at Corra Linn, and or the method of operation thereof by the company 
will not have an injurious effect on any interests in the United States or any 
state thereof; and deny that the completion of said proposed works and the 
operation of said proposed dam will make it possible to decrease the high 
water levels at the international boundary line and beyond it, to the benefit 
of all interests in the United States and particularly to all interests in the State 
. of Idaho, and is a benefit now being sought by said interests. Allege the facts 
to be that the operation of said dam as proposed will increase the water levels 
at the international boundary line and beyond it in such manner and to such 
extent that it will be damaging and detrimental to these respondents, in that 
st will saturate and water-log the lands within the hereinbefore mentioned 
districts. 
| As an affirmative defense and resistance to the amended application of the 
nia Kootenay Power and Light Company, Limited, the respondents herein 
allege:— 


I 


_. That under and by virtue of a treaty between the United States and Great 
Britain, relating to boundary waters and questions arising between the United 
States and Canada, which treaty was signed January 11, 1909, ratified May 5, 


1909, and became effective May 18, 1910, and still remains in full force, power 


and effect as originally entered, it is provided among other things as follows:— 


“ARTICLE II 


“Pach of the High Contracting Parties reserves to itself or to the 
several State Governments on the one side and the Dominion or Provincial 
Governments on the other as the case may be, subject to any treaty pro- 
visions now existing with respect thereto, the exclusive jurisdiction and 
control over the use and diversion, whether temporary or permanent, of all 
waters on its own side of the line which in their natural channels would 
flow across the boundary or into boundary waters; but it is agreed that 

any interference with or diversion from their natural channel of such 
waters on either side of the boundary, resulting in any injury on the other 

- side of the boundary, shall give rise to the same rights and entitle the 

injured parties to the same legal remedies as if such injury took place in 
the country where such diversion or interference occurs; but this provision 
shall not apply to cases already existing or to cases expressly covered by 
special agreement between the parties hereto. 

“Tt is understood, however, that neither: of the High Contracting 
Parties intends by the foregoing provision to surrender any right, which it 
may have, to object to any interference with or diversions of waters on 
the other side of the boundary the effect of which would be productive of 
material injury to the navigation interests on its own side of the boundary. 


“ ARTICLE III 


“Tt is agreed that, in addition to the uses, obstructions, and diversions 
heretofore permitted or hereafter provided for by special agreement between 
the Parties hereto, no further or other uses or obstructions or diversions, 
whether temporary or permanent, of boundary waters on either side of the 
line, affecting the natural level or flow of boundary waters on the other 
side of the line, shall be made except by authority of the United States 
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or the Dominion of Canada within their respective jurisdictions and with 
the approval, as hereinafter provided, of a joint commission, to be known 
as the International Joint Commission. 

“The foregoing provisions are not intended to limit or interfere with 
the existing rights of the Government of the United States on the one side 
and the Government of the Dominion of Canada on the other, to under- 
take and carry on governmental works in boundary waters for the deep- 
ening of channels, the construction of breakwaters, the improvement of har- 
bours, and other governmental works for the benefit of commerce and navi- 
gation, provided that such works are wholly on its own side of the line, 
and do not materially affect the level of flow of the boundary waters on the 
other, nor are such provisions intended to interfere with the ordinary use 
of such waters for domestic and sanitary purposes. 


“ARTICLE IV 


“The High Contracting Parties agree that, except in cases provided 
for by special agreement between them, they will not permit the construc- 
tion or maintenance on their respective sides of the boundary of any 
remedial or protective works or any dams or other obstructions in waters 
flowing from boundary waters or in waters at a lower level than the 
boundary, in rivers flowing across the boundary, the effect of which is to 
raise the natural level! of waters on the other side of the boundary unless 
the construction or maintenance thereof is approved by the aforesaid 
International Joint Commission. 

“It is further agreed that the waters herein defined as boundary waters 
and waters flowing across the boundary shall not be polluted on either side 
to the injury of health or property on the other. 


“ARTICLE VIII 


“This International Joint Commission shall have jurisdiction over and 
shall pass upon all cases involving the use or obstruction or diversion of 
the waters with respect to which under Articles III and IV of this treaty 
the approval of this Commission is required, and in passing upon such cases 
the Commission shall be governed by the following rules or principles 
which are adopted by the High Contracting Parties for this purpose:— 

“ The High Contracting Parties shall have, each on its own side of the 
boundary, equal and similar rights in the use of the waters hereinbefore 
defined as boundary waters. 

“The following order of precedence shall be observed among the various 
uses enumerated hereinafter for these waters, and no use shall be permitted 
which tends materially to conflict with or restrain any other use which is 
given preference over it in this order of precedence:— 


“ (1) Uses for domestic and sanitary purposes: 


“ (2) Uses for navigation, including the service of canals for the pur- 
poses of navigation; 


“(3) Uses for power and for irrigation purposes. 


“ The foregoing provisions shall not apply to or disturb any existing 
uses of boundary waters on either side of the boundary. 

“The requirement for an equal division may in the discretion of the 
Commission be suspended in cases of temporary diversions along bound- 
ary waters at points where such equal division can not be made advan- 
tageously on account of local conditions, and where such diversion does 
not diminish elsewhere the amount available for use on the other side. 
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The Commission in its discretion may make its approval in any case 

~ eonditional upon the construction of remedial or protective works to com- 

pensate so far as possible for the particular use or diversion proposed, 

and in such cases may require that suitable and adequate provision, 

approved by the Commission, be made for the protection and indemnity 
against injury of any interests on either side of the boundary. 

“Tn cases involving the elevation of the natural level of waters on 
either side of the line as a result of the construction or maintenance on 
the other side of remedial or protective works or dams or other obstruc- 
tions in boundary waters or in waters flowing therefrom or in waters 
below the boundary in rivers flowing across the boundary, the Commis- 
sion shall require, as a condition of its approval thereof, that suitable 
and adequate provision, approved by it, be made for the protection and 
indemnity of all interests on the other side of the line which may be injured 
thereby. 

“The majority of the Commissioners shall have power to render a 
decision. In case the Commission 1s evenly divided upon any question 
or matter presented to it for decision, separate reports shall be made 
by the Commissioners ‘on each side to their own Government. The 
High Contracting Parties shall endeavour to agree upon an adjustment 
of the question or matter of difference, and if an agreement is reached 
between them, it shall be reduced to writing in the form of a protocol, 
and shall be communicated to the Commissioners, who shall take such 
further proceedings as may be necessary to carry out such agreement.” 


Il 


That in disregard of the above mentioned treaty and in flagrant violation 
thereof, and with absolute disregard of the moral obligations due and owing to 
the Honorable, the International Joint Commission, and the respondents 
herein, in connection therewith, and with utter disregard of the legal obliga- 
tions imposed by virtue of said treaty and with absolute and apparently 
‘ntentional bad faith in its conduct to and toward the Honorable, the Inter- 
national Joint Commission, and the respondents herein, and while the said 
application of the Company for permission to construct and operate certain 
permanent works in and adjacent to the channel of the Kootenay river, for 
storage purposes, at Granite, British Columbia, referred to in paragraph i 
hereof, was pending before the Honorable, the International Joint Commis- 
sion, and before any order of the Commission In accordance with the prayer 
of said application had been made or entered, the said company has constructed 


‘a dam on the Kootenay river at Corra Linn, British Columbia, at a point 


about six miles below Granite, British Columbia, where the company originally 
petitioned for a permit to construct a dam, said Corra Linn being near the out- 
let of the west arm of Kootenay lake in British Columbia. 


Ill 


That the effect of operating the said dams, as mentioned and described 


in said Amended Application, so as to create and secure the storage sought 


by said company, will maintain the level of Kootenay lake and the Kootenay 
river at the International boundary line at a much increased higher stage 
during the low water period, and because thereof and the obstruction caused 
thereby the water level within said drainage districts will not recede to the 
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level it otherwise would recede during the low water season but for said’ 
obstructions placed in said Kootenay river by said company, and because: 
thereof said lands will become saturated and water-logged and will become 


unsanitary and worthless. 


IV 


That said dam constructed by said company has raised the water in the 


Kootenay river in Idaho, in the United States of America, at the international 


boundary line and south therefrom, more than two feet above the normal and. 


natural low water level, and has retarded and obstructed the flow of water in 


Kootenay river; has used up the natural storage capacity of Kootenay lake, 


and has raised the water table in the agricultural lands of the respondents to 


such an extent that the lands have become saturated and water-logged, and 


has prevented the water from draining from said agricultural lands and pre- 


vented the tilling of the soil, and has caused the loss of subsurface storage of 


water at the high water stage of the Kootenay river, which is one of the neces- 


sary factors in preventing the overflow of the Kootenay river upon said land. 


during the flood season. 


Vv 


That the present storage of said water in Kootenay lake, caused by the: 


illegal act of the company in constructing said dam in direct and flagrant. 


violation of the said treaty, referred to in paragraph IV hereof, and in utter 
and flagrant disregard and violation of the order of the Honorable, the- 


International Joint Commission, continuing said hearing, will result in the 


flood stage of the Kootenay river being increased to such a height that there is. 


grave danger that it will top and destroy the valuable reclamation projects 


of the respondents, and absolutely and totally prevent any cultivation what-. 
soever of the valuable agricultural lands.of respondents in the State of Idaho,. 


within the United States of America. 


VI 


That unless the water now stored in Kootenay lake by the company is: 
immediately released and said lake returned to its normal low level, irrepar-- 
able damage will be caused to the respondents as there is not sufficient storage’ 
facilities to handle the flood waters in the coming Seasons, as the natural stor-- 


age capacity of Kootenay lake has been one of the necessary and essential 


saving factors which has prevented overflows in the past, and it is neces-- 
sary that the respondents have immediate relief as it will be a physical 
impossibility for flood waters to be discharged from Kootenay lake within: 


time to furnish relief to the respondents unless an order is made by this Com- 
mission directing said company to forthwith release said stored waters and: 
lower the level of Kootenay lake to its natural state. 


VII 


That the agricultural lands included within said drainage districts num-- 


bered 1 to 13, inclusive, are capable of and are now producing and will, if 
permitted, continue to produce valuable agricultural crops and said lands con- 


stitute the main source of revenue and principal support and upkeep of the 
city of Bonners Ferry and other communities within the County of Boundary,. 
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State of Idaho, and that the resulting damage and loss that will ensue to said 
communities in the event the application, or applications, of the West Koot- 
enay Power and Light Company, Limited, is or are granted, will be irrrep- 
arable and is not compensatable. 

Wherefore, your respondents pray that the Honorable, the International Joint 
Commission, forthwith, order said West Kootenay Power and Light Company 
Limited, to drain from Kootenay lake the water stored by it and lower the level 
of Kootenay lake to its natural state, and that said company be required to 
forthwith remove any and all obstructions placed by it in the Kootenay river 
or Kootenay lake in violation of said Treaty. 


BERT H. MILLER, 
Attorney-General of Idaho, 
Residence and Post Office, Boise, 
Idaho. 


O. C. WILSON, 
Residence and Post Office, 
3 Bonners Ferry, Idaho, 
Attorneys for Respondents. 
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LIST OF EXHIBITS, CORRA LINN DAM HEARING AT NELSON, 
AUGUST, 1933 


Joint Government Exhibit No.1 | 


Kootenay Lake and River Studies. Summarization of hydraulic studies car- 
ried on by the United States Geological Survey and the Dominion Water Power 
and Hydrometric Bureau in respect to the Application of the West Kootenay 
Power and Light Company, Limited, to the International Joint Commission for 
approval of storage privileges in Kootenay Lake. Joint Report by N. C. Grover, 
US. Geological Survey, and J. T. Johnston, Dominion Water Power and Hydro- 
metric Bureau. August 5, 1933. 


Canadian Government Exhibits 


Exhibit 1—Kootenay Lake and River Studies; volume 1, compiled by J. T. 
Johnston. June 1, 1933. 

Exhibit 2—Kootenay Lake and River Studies, volume 2, compiled by A. J. 
Matheson and T. M. Patterson. 1933. 

Exhibit 3-—-Memorandum dated August 17, 1933, by T. M. Patterson and 
A. J. Matheson re Actual and Proposed Betterment on Kootenay Lake and on 
Kootenay River at international boundary and at flooded districts during 1933 
flood season. | | 

Exhibit 4—-Memorandum re High Water, 1933, Kootenay Reclamation Dis- 
tricts, Idaho, by C. E. Webb. (With photographs.) 

Exhibit 5—Review of Earlier Investigations made into the Reclamation of 
Kootenay Flats, by J. T. Johnston. April 27, 1933. 

Exhibit 6—Plan of Columbia River Drainage Basin showing location of 
developed and proposed power sites to be benefited by Kootenay Lake storage 
regulation. 
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Exhibit 7—Profile of Kootenay and Columbia Rivers from Kootenay Lake 
to Pacific Ocean, showing developed and proposed power sites. 

Exhibit 8—Report of Engineers of the United States War Department on 
Preliminary Examination of Kootenai River, Idaho, with a view to the control 
of its floods. (House Document No. 157, 72d Congress, Ist Session.) 

Exhibit 9—Text of Ground Water Studies in Kootenay Flats by V. Meek 
and 8. G. Dawson, dated May 26, 1933. 

Exhibit 10—Hydrographs to accompany Report on Ground Water Studies 
in Kootenay Flats. 

Exhibit 11—Table plan to accompany Report on Ground Water Studies in 
Kootenay Flats. 

Exhibit 12—Report on Soil Conditions in Kootenay Valley, B.C., and Idaho, 
US.A., by P. A. Fetterly. February 20, 1932. 

Exhibit 13—Representations made on behalf of Department of Indian Affairs 
(Canada). 


United States Government Exhibits 

Newell Exhibit 1—Map of Kootenai-Valley, Idaho, showing drainage dis- 
trict boundaries and observation wells. 

Newell Exhibit 2—Photostat copy of topographic map of Kootenai Valley, 
Idaho, U.S. Geological Survey indicating “ Critical Areas”. 

Newell Exhibit 3—Stream Flow, Kootenai River and Tributaries, Leonia, 
Idaho, to Port Hill, Idaho. 

Newell Exhibit 4—Kootenai River Cross Sections, Bonners Ferry, Idaho, to 
Kootenai Lake, British Columbia. 

Newell Exhibit 5—Topography and Ground Water Observations, Kootenai 
Valley Drainage Districts, Bonners Ferry, Idaho. 3 

Newell Exhibit 6—Climate and Drainage, Kootenai V alley Drainage Dis- 
tricts, Bonners Ferry, Idaho. 

Newell Exhibit 7—Topographic map, Kootenai Valley, Idaho (9 sheets). 

Newell Exhibit 8—Well Observations, Kootenai Valley Drainage Districts, 
Bonners Ferry, Idaho (33 sheets). 

Newell Exhibit 9—Ground Water Report, Kootenai River Investigation, 
Memorandum relative to District No. 7. June, 1933. 

Newell Exhibit 10—Ground Water Report, Kootenai River Investigation, 
Memorandum relative to District No. 4. June, 1933. 

Newell Exhibit 11—Effects of proposed Regulated Water Levels, Kootenai 
River, on water table and drainage outlets, Kootenai Valley Drainage Districts. 
June, 1933. 

Davenport Exhibit 1—Effects of Proposals in the Application of the West 
Kootenay Power and Light Company, Limited, on Water Levels of the Kootenai 
River in the United States, by R. W. Davenport. J une, 1933. 


Jessup Exhibit 1—Compilation of Base Data Kootenai River Investigation, 
Idaho, 1932, by L. T. Jessup, May, 1933. 


Jessup Exhibit 2—Effects of Proposed Regulated Water Levels, Kootenai © 


River, on Crop Production, Kootenai Valley Drainage Districts, by L. T. Jessup. 


Clark Exhibit 1—Statement re Indian allotments included within Drainage 


Districts Numbers 8, 6, 7, 11, 12 and 13, Boundary County, Idaho. 
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State of I daho Exhibits 
- Exhibit 1—Report by Guy C. McGee, on Kootenai Valley Flood Control. 
‘Exhibit 2—Extract from Spokane Chronicle, August 19, 1933, entitled ‘“Addi- 
tional Power Dangled as Plum.” 
Exhibit 3—Protest of Isabella Wigley Ennis, Drainage District No. 6, near 
Copeland, Idaho. 
Exhibit 4-—Protest of John Davidson, Bonners Ferry, Idaho. 
‘Exhibit 5—Protest of J. H. Guthrie, Sr., Drainage District No. 6, near Cope- 
land, Idaho. 
Exhibit 6—Protest of J. H. Cave, Bonners Ferry, Idaho. 
Exhibit 7—Protest of Boundary County, Idaho. 


West Kootenay Power and Light Company, Limited, Exhibits 

Exhibit 1—Engineering data, Kootenay Lake Storage, April, 1932. 

Exhibit 2—Engineering data, Kootenay Lake Storage, August 30, 1932. 

Exhibit 3—Engineering data, Kootenay Lake Storage. Study of effect of 
river improvements and dyking. March 10, 1933. 

Exhibit 4—Discussion of the water table in its relation to the river, foot- 
hills and drain ditches; pumping, elevation of sump gauges, and reference points, 
1930 and 1931. March 31, 1932. By Fred Mathews. 

Exhibit 5—Effect on water levels of operation of Corra Linn plant and dam 
with particular reference to the effect during May and June, 1933. 

Exhibit 6—Statement in connection with the Application of the West Koote- 
nay Power and Light Company to the International Joint Commission, by T. H. 
Hogg, Consulting Engineer. August 16, 1933. 
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